JAE THE WINK - 


ba 





SAILINGICELAND’S. CL 
RUGGEDCOASTS 238 “* Nese 
WRIGHT BRITTON —_— a 


ee oo es 








August 1969 


Te HOAs Gb ae en i, eo EF rma i ORES FS Berea) CTT BT isle © ©. intel Geel aLLvare 


The Rockies’ 


Pot of Gold 





By EDWARD J. LINEHAN 


Assistant Editor 


Hlustrations by National Geographic 
Photographer JAMES L. AMOS 


HE GHOSTS OF COLORADO sleep 
hitfully, in verv shallow graves. [ recall 
a summer day when I tired of soaring 





friendly shirt-sleeved people—and turned 
my back on downtown Denver to seek some 
feeling of the past. 

| poked my car west into a wooded canyon 
that wringles up into the Front Range of the 
Rockies. In les than an hour I lost-a century, 

A weathered apparition brought me to a 
halt, He was hunkered down beside North 
Clear Creek, where it glnts and burbles:and 
dances down below Black Hawk and Central 
City, in the. classic stance of a man panning 
gold. A ragsed burro tethered to a nearby 
shack sung a fasal complaint, lending final 
credibility to the scene: 

This, T thought, was how it was, and why it 


. steel and glass and concrete—cven af 


Was—and almost exactly where it was,in 1854 
—that the State of Colorado was conceived 

Oh, Spanish and other explorers had come 
and gone by then, and a few tracers, trappers, 
and buffalo hunters. And down on the rim of 
the prairie, miners’ cubins already chustered 
in a gold camp called Denver City. 

But it was the bonanza discovered in Greg- 
ory Grulch, just a shout or two upstream from 
Where [ watched the miner panning, that 
loosed 4 great stampede of men and wagons 
to the “Pikes Peak country” of western Kusn- 
eas Territory. Fabulous lodes drew thousands 
in the “60's; with them came the certainty that 
a state would be carved from this rich, rough- 
hewn expanse of peaks and plains. And in 
L876 it wae 

The Centennial State (born a hunered years 
niter the Nation itself) has evolved in less 
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t COLORADO COLORAMA: Aspens in autumn gold 
gleam above a sun-silcered stream in Bogan Flats 
| Campground, near §,763-foot-high McClure Pass. 
| September snows already dust granite peaks 
ringing the green vale.  ccoscunom Gnos, 159 





160) 


thin a century into a camplex giant that the 
most visionary pioneer could scarcely have 
brag, 

‘Along the eastern fank of the Rockies. 
where 50 percent of Colorado's two million 
people live, jet-age industry hums and space 
technology flourishes. Monumental water- 
works—dams, tunnels, canaols—move the 
tonerous snow melt of the Western Slope na- 
der the Continental Divide to @ vast, thirsty 
agricultural empire on the eastern plains. 

Skyscrapers now soar where cabins hud- 
dled on Cherry Creek; dignified Denver com- 
mands the commerce and finance of an eight- 
State mountain Tegion (maps, figes 165-1), 

Mining, the state's foundation stone, rings 
with metallic names unheard m zold-rish 
days: molybdenum, vanadium, cadmium, 
uranium, Ancdevery year, where solitary trap- 
pers and prospectors prowled a wilderness, 
more than seven million visitors now ski 
Colorado's stopes, climb its penks, fish its 
streams, hunt its game, aclmire its Vistas, or 
simply seek still-plentiful solitude 

I spent much of last summer, and purt of 
last winter, as one of those millions, exploring 
Colorado by car and pickup camper truck. I 
roamed from flat farmlands near the Kansas 
line to sun-kilned canyons of the southwest 
| drove over spectacular passes, floundered 
jubilantly in powder snow, ond swam in hot 
springs. I fried trout over campfire couls, 
dined in elegant restaurants; and slept.among 
the restless zhoets of crumbling mining camps. 


Placer Clainiks Fade Away 


They were lively and annable gnosts—like 
the one before me in North Clear Creek Can- 
yon (page 167). He seemed the picture-book 
fitospector, with muddy boots and fraved 
checked shirt He caught me staring 

“Don't get carried away," he said, and a 
wry smile creased his stubbled face. “Actually, 
I clean up pretty good!” Then Victor Couch 
waved off my apology for gawking and offered 
to show me around his placer claim. 

Placer golc—the free dust, flakes, and nug- 
gets Weolhered and wished down from the 


Branding his Hereford calves, Michoe! Strang hold: an animal as an electric iron 
sears it with the mark of his Mill Iron Laryy W Ranch: an axle support of an early 
eristmill and the letter “W" on its side. Strang runs a breeding berd of 600 head on bes 
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hills—is the easiest gold to extract. Once 
there were thowsands of placer claims in 
Colorade: today fewer than a dozen are still 
being worked, 

“This stream berl was cleaned out years 
ago,” Vic sai “But Im into virgin dirt over 
here—the roadbed of the railway that used to 
rin up lo Central City from Denver.” 

He climbed aboard a gasping old power 
shovel and scraped) wp a load of mucl, gravel, 
and cobbles. The pay dirt clitlered inte un 
equally ancient dump truck, in which he 
hile it some 50 vards to o rusty, inclined 
tumbler. As the perforated drum revolved, 
stream, water sluiced the fine gold-bearing 
mud and sand into a series of wooden rifles. 


Buckshot Ended One Miner's Dream 


“You'd be surprised what vou find from the 
dld dave,” Vic said. “lve dug out picks, broken 
shovels, boots. bullets—even part of a corpse. 
Somebody'd filled him with buckshot." 

He scooped out the fine muck trapped in the 
sluice box and with practiced wrist action 
slashed pebbles and lighter residue over the 
rige of his broad pan until heavy black sand 
remained. Now I couldsee the tiny dull-vellow 
flakes—disappointingly few to my eve—and 
atwisted quarter-inch bit of galel 

“That'll go a couple dollars easy,” Vic 
crowed, and his smile was something to sec. 
“Now | ask you—tould a man ever get bored 
doing something like this?” 

“Could a man make a living at it?” | asked. 

His smile dropped “Not at 535 an ounce,” 
he «aid, “During the summer, with a couple 
of helpers, | can wash out about an ounce o 
day, maybe two. But I make out Liet-tourists 
pan their own gold at a dollar a bead.” 

Before 1 left Vic he thrust a rusty pan inte 
my hands, pointed me at a pile of grovel, and 
invited me to strike it rich 

Mv prospecting fever cooled mopidly; sluic- 
Ing six or eucht pounds of gravel and water 
can do remarkably painful things to unac- 
customed wrists, In 10 minutes my knees were 
kinked into what [feared would be o perma- 
nent crouch, Finally only black ferrous sand 
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land by the Roaring Fork River near Carbondale. Cattle raising and feeding put 21,900,000 
a day into Colorado's economy, but stockmen face an uncertain future because of sparing 
costs and: hard-to-vet help. "In this business vou have to be combination cowboy, farmer, 
mechanic; truck driver, and fenee builder,” one rancher told the author, 
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Charlie Miller. “That's all we're making how would give for this, I mised, returning 1 


18 millign pennies a day to hin 
he nation withe peers shortage, I gathere “Plenty,” he said, and dropped the can 
ver the din, Wasa mystery, “We cont know hack inte the tinh with elaborate care 
where thevre all going.” Charhe shouted Wee Reocemiller remintled me that | hael 
some think its igev bank OF Vencine asked to see come gold—lots of tt “Will a 


nesled. cleaned, and stamped heads and tails lighting. A million dollars, [ decicted, lool 


other cl worted out mis-siruck Pennies We keep tton display for visita Wi] 
Charlie picked one of these from abin-and = Rossmillersaid. “The mint gets nearly 200,00 

handed it to me. Abraham Lincoln's profile sightseers 4 year—more than any other al 

hacl been stamped off-center, neatly ampu traction in Denvet 

tnting his tes [ wonder what a collector Denver, in turn, is-one of (oloraclo’s mayor 
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“UNG LIKE A SADDLE BLANKET over thre back: 

bone-of the Rockies, Colonels i+ the loftiest of 
the 0 United States, averagme 6,800 feet above 
sea level, Faftyefive of its 
peaks top 14.000) feet 
To the east, high grassy 
plains slape up. to meet 
foothillaof the mountains 
Wet of the Continental 
Divide stand sawiooth 
ranges: and hich plateaus andl mess cut le plunge 
Ing canvons Rivers rising among the (Colorich 
Rockies supply water to (0 other states. Gold anil 
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diver built Colorada Terntoty inte 4 boomtown 
elate: today tminine runs behind industry, agri 
culture, aod winter tie Summer Visitors 2 an 
INC ITN Carer 


AREA 104.247 square miles, ranks Sth. POPULATIONS 
1077.000, ranks 2th EBCcoNOsrY: Monufacturing and 
food-pricessing teclustrics slo the eustern fink of the 
Heckies: livestock, urains, alfalfa, comer beets an custo 
plait: tuurem, timber, and mining (molybdenum, vana- 
cliuien. vara, zi, lead) in the rue@ed! West. MAJOR 
CITIES: Denver, pop FL. ARN Tu Lo ie eee 
| 147.000), capital, Colocude Springs, | 278,500 Agr Force 
Acaleny, Viebt boidlustey,, Puebla 105.000, sriaulactirr- 
ine. trary center ALMISSPON: FATS wa Sth state 
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Lars Pass and look down Lat Vaal Wallen 
, —_ Ve iW see the water shimmering = 
| beliewe | mith! howe talked the Governor 
| Colorado into going with me, right then 
ind] there, to Rabbit Eurs Pua 
l drove out of Denver in & rented Coie! 
headed for the mountains. The fact of Colo 


radio 5 altitude Moressead itself on me the first 
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pround | carelessly ripped the paper seal 
from f& ir of instant coffee. ppt Lied near sey 
level, anda pull of brown powder exploded all 
Over mV chirt front. | wae parked at 0.000 feet 

Whon [nan 2 thousand mt t OMorato's ce 
Her fagher than 10,018) feet, and 54 of then 
top 14.000, Thev are hivh because they are 
LOAD. 1 TOW ALMITS fh 

Por ball a billion veure this land was te- 
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period Of upheaval called the Larumide Res 
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Ciradually it uplifted the crust of 4 olorade into a gigantic arch, hiter to 
be Worm AW ane Shiurpened Into ragged teeth by water, 4 nel, and ice 
Voleanoes belched and molten rock seeped up into crevices When the 
heavy fluid fire cooled, some of it rystallized inte mineral veins and lodes 
thar would give men compelling reason to come to Colorado 

Todav the mountains are reason enough In Rocks Mountain National 
Park which straddles the Continental Divide, Superintendent Fred | 
Navak told me“We're expecting two million visitors this year—a record.’ 

For several cnve I ae ompinied park rafters natroalling this 4 Lor are 
mile Preserve of breathtaking Peaks, Aower-strewn meicdows, alpine 
tundra, ancl gemlike lakes.* The park is a paradise for campers, trout 
Gehermen, hikers, and climbers, and for those who find rare reward in a 
glimpse of grazing elk or bighorn. | spent one entire evening seated by a 
loke, watching a beaver colony carve silver furrows in the meonlit water 

Rut a disturbing note has crept into parachse While examining the 
rescue equipment Seasonal Park Ranger Dick Shillinclaw ¢norried in his 
palin car, [ noticed a elim hilack | anister a his belt (Chemical Nace,” 
he explained uncomifortabls 





Park rungers prefer to talk about other things. but admit that moter- 
evele wanes have harassed motorists and that occashonal “car clouters™ 
have broken into unoccupied autos and trailers 

“We don'twant to be policemen,” ceveral of the rangers told me But 
they have quctl Uunderzone riot trainitig in case More Serious cisturt- 
ances intrude into this lofty sanctuary 


Wester Water Slakes Eastern Thirst 


And lofty it is. Trail Ridge Road, the highest continuous pias ed highwa' 
in the country, tops 12,000 feet as it snakes across the Continental Divide 
fiom Estes Park on the east to Grand Lake on the weet (pages | 0-7) 

Fact of the divide it was overcast bul dry as l headed my camper tow ard 
Grand Lake: on the Western Slope 1 encountered a gusty, drumming rain 
The difference demonstrated Colorado's principal economic problem cand 
has spurred the state's mos remurkable encinecring achievements 

Fastward-scudding clouds colliding with the Rockies drop two thircts 
of their moisture on the Western Slope, leaving too little for the ery 
fertile farmlands ¢ast of the divide. One solution was the ingenious 
Colorado-Btg Thompson Project, fished in 15% afte 3 vears ol Pet 
Ly Une [' & Rureau of Reclamation 

A vast man-made reservoir, Lake Granby, intercepts the Colorado River 
early on its long journey to the Gult of California Granby's huge pump 
lift water nearly 200 feet to nearby Shadow Mountain Lake and Grand 
Lake. Gravity does the rest Through the sloping 13.1 mile Ad 





ams Lun- 
nel. water Bows beneath Rocky Mountain National Park, emereing on the 
Eastern Slope to feed a network of reservoirs and power nlants Cables 
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How mun may walk in spate: Jiu ple expires fellow the movements 
rea Arlen a Hibadhit a: Ve rices iil device thiat ru Labies Wemmnliessness fil 
the Martin Marietta space center near Cienver, Seated im thie wikelikie jap 
ArT Ss. the engineer ois |h knohe wired bo A cm piles LL Fae ers 
him in any direction he wishes—uop, down, sideways, forward, or back 
ward Here Schlaht descent: from upper felt NAS Arollee Agoplicis 
Hane Program envisions a workshop oieeried inte oral in the early 170s 
fran which astronaut: will venture out with delf-oronelling bare peck 
and move LinOUuEN space muen im this manner. To make this chratnatic THe 
ture, photographer Gansinger eyed the <hutter of ts camera in the 
darkened chamber and fired strobe lichts every other second 











2 Sime. 1 el 
. a= : os 
= = = 7 
% ——E = 
a \ =— _" 
— = 
a — a0 
4 i 
F. 
a te i 
. = 
i a 


From Firstwiew to Lust Chance 


A. feet of = cl bares ott buat it their n 


- 1 
hi ee 7 





Ini neuImy Pow 
in ter : 
1] ; / fT | 
| bry | heed j 
comer | Ttielep 
et a | rie} 4 
the South Platt 
Liwk | ae 
[: | : 
Lt Lal LT ut 
| aria ff 


ECM IE 

Tt 

| a 
hie Wit 
| ns 





| fy oT Te 
ii b| r] 
Pha 1 f 
j hits Ltt | 
it LTE thi 
LEeTHt ‘aL | Mi 
reli i 


J 1 
WL uri-romde lightrnivee ifoatin i | | bi ihn 
Sr ne rar =| | ikl 1 x i | li i Lech f] 
i wuler | il Pineee| lolateriatony 
i hua iF ogee i | 
1 | te | 1 Look bc) | bea Ev] 
. . i = = 
Fingers of fire mt on the surface ane 
rik ere cee] ria Riese 
I i} | arn thir ierl ch ee | 
whether lightomr en PET (htt Wir of 
Ll I a | 11 id fil 1 | rh 1 1 
lar ii Cea | it | J 1 li i =a 
E i 
Lee 1] ech w ihi Peter é Wl i 
i ] Lt i 
I FT li lr ct TT la@ 
i} eLLi PLL PIE GET & Whee ifj wera 
i iq fl sue | am | rh 
LO Low hnSs AAMT LuTtKaA AN eter ij 
Le 1h a fil wiry | [ hej Lit i | 
7 1 
19 |b : ai 1 q _ = . 
rruita, and Sugar City. You 't mistake t] 
DMM rit ian Ol shifter he nary 
| k ® r = ‘| 
PS kh pee Wy Cat hig ii | 1 1A a | 1 ct ri Th a oa | 
tl . oA rl | | | f . peu / 
LGsh F 1 A = L ‘ LE! | hd =| | ! 
i 


Lu 
Ley a4 
Ti | 


7 aos iF 7 it 
Crh fale PEEP PLL 


uns | passed 


ae Fo iris lI iii 


weer rw | tha 
Mm mine at Clin 

| ff 

wien tc | 
ant adres eleven 


rT} t foun Carbon fe Of bese and sale 
LIne L LOTLUNES HG nt cm hi 1 each 1 
LA Pah orekceper wiht wostakert 
ARE miners sly wort 
| tI amet SL Puica lary 
in «cl 
- 
id 


aT | rir ‘iat ae il by | a 
ts ag fel [rat ‘| 
big] 
CilgFT 1 fad I ! Liid LE 
In Leadville’ = meno 
LueuSsia to marry het 











«he 


FLOATING SOUNDLESSLY amid a world . p ; 


a or tl ha . 
stecthed in white, a sailplane glreles er the Poe a 





soaring, ia peroruial By bv helt af ite 
Schweicer 1-26, proves far more exhilarating 
thaw dangernus—aw long as the wind holes. 


qi ody ir vem [isa © a ney lr 
a af a 






On the claud-drifted mol of the Rockies, 


sanctuary af the park, a bighorn 


besiie the Fall River 


Site am the 


TO CAMB In Soringe eres 


But the savas of Horwce Tabor and Hab 

Doe ended like a Victorian melocrama. With 
the repeal of the Sherman Silver Purchase 
Act, Silver prices collansed and all Coloraco 
labors 


staggered under the Panic of 1895 


financial and political fortunes plummeted 


When be checlain 1299. he wee postmaster of 


His jast counsel to Baha 
Mate hless—it 


Denver 


i ldane on to ine 


writ 


a ft _ . a =o E 
millions avain 


Colorado's state flower, the columbine, ane 


| hig Ws. 
moke 


visitors stroll Forest Caonvon Overlook near Truil 


7 


wild-fnwer species beautify. the preserve. 


[ visited the shack bezide the now-foorcled 


Watchless Niline Doe liver! fo 


Waiting for alver to become king seain 


where Boal 
Virenrs 
The sinele room held an old iron bedstead. oa 
Loudbeard and yellowed 


rakes i the 


table, and a chair 


new spaters co i 
Raakys Vials 


President Chester | 


vered Wits 
White fHileAni 
Arthur hal 


Here Line 


wecldine 


nitendiec: Was found deal one dit 


7 | ee 


penniless And Irozen, af thie age al 





have donned the somber hie of rust 
I strolled lt) hilly Bennett Avenue behind 
par of visitors from Nebraska, and found 
it dithcult to believe that in 1900 seme 40.0% 
eople occupied Cripple Vreek, neiwhboring 
Victor, and a cdoezen now-cead emaller towns 
pegurdys Al least 238 of- these (ern ye Dee iyi 


r 
| 


: ; . 
millionnires. Refore rising costs finally swan) 


Lory ri ine aD opt i a rlc Wied fil law al SAS a 
eat che LAE Most of tn ye ot Finnie 
Creek hued ciseorec! more than 2400000, Of 


uy ri| ial Lite 
Rich Ore Remains in Cripple Creek 


\ gray-haired waitress in the Home Caf 
bold me that about §50 people still live 


' t i . 
Cripple Creek, and perhaps 300 more i 


Victor For some reason the LW DOW Ts heel 
lid get along, though,” she said “Even now 
WOLD STi naetr LOUTISES COMA Mh. tha Y fre tha 

ine trawble operating: 


Phe crow swell of tournsts fring man 


fo hits the wollains of the melodramas shaced| 


Lripple (reeks old frame houses are being 


Mile ric Co tiwation hewn 





t 
crave the 28 miles over to Victor ani 


[ r i q i 
; F : 4 i 
1 Ane ret Nash TiKkK=: of eMipi Sere Pers 


Ridge Road in Rocky Mountain National Park 
larass moked through cracks in the sidewalk: 

Peaceful rodent who sleeps minst of his life awon in front of the dustv Palace Barber Shoy 
hi Tiawt riahl pecr = ‘wepea vik Tass liner it) TT Thien [hoary | tit i 3 Hote \ li rif PRT | Lav puit Ten 


3 —_ a a. _— { Sy c = 
ockerl ane ry | tried to visualize o. cits 


- oe ; 
iil | HPL STE Ty VOTES ae wien Lol PE i| 
‘T ; ar ie I : 

| hanna Weta ii high ano) tere her 


bil Wi 4 ACRE Wariife Marri bec aL Mrtire 
chstrict, and when William Harrison Dempses 
veled ore 2s © tucker in the Portland 
Vine, (Under the name “Jack,” he later earned 
m-ernalional renown with huis fists) 
Hetween Victor antl Crigsple Cree | 


1 . i hh | 
prowled old mine dumps and walked ove 





untold wealth. “There's plenty of gold left 

Around here, 23serted the hosel eniineer al 

, the El Paso Mine “Maybe more than was 

i - ever taken oul, But-vou can't pay & miner $3 
BY Pv more, und & case of ayvnamite ll 


When Coloradse flounderéd in the silver dst Vou S40. Now, if the price of gold ever 


crises of the 90's; a pasture called Copple goes up to S100 an ounce 
(reek saved it—and came to be Known as the Lhe ET Paso shafts one of two in Cripple 
richest gold camp in the world Creék shill working—but they mine onl, 
Cripple Creek lies in the moming shad enoueb ore for tourists to take home as sou 
of Pikes Peak, in o 4ix-by-eichtemile bow! of venirs | picked un a chunk from its depths 
Meanie thaek Hat. (Ee } fs) Necortn Battle lor ms celle ction nel header for the hieiirints 
Yiountain has been turned inside out an the commanding bulk of Pikes Peak 
Sprilled iown ts own naked sJope: wears In 1806 (ant. zebulon M. Pike. firat Amet 
S00 mune: honeycomb the district. Scores of ican officially to explore Coloraclo, allempted 


now mel LET we rccit belevw el nnd Fi 
ec “Ll believe po human being could hav 
+ wee ibs Pea i iT i 
41 VEAT, 1 fy S500 | “iii even 
Weert un on et | year = i ae | Lape To hee 
Works Pena! Lihouel , ther Colora 
Heake top its 14,110-fo! nit, Pikes Penk 
hone ees mc liculnr, MoOMne DL TL fat 
[rom the plains at (olorade springs 
fall Stories on Pikes Peak 
1 e rilwiv creeps ut one broad shoul 


iT. DO CST Me OL roe CHM 1 Larosa 
l took a bus up the mountain, and the driver 


oy & a , | t 
One OT TLIC IY Slee Eras 


C cutee | wee} woe bic tou i ror 
Denver pire FE ri ere i i | L | 
il to hook two patrol i front to pul 
tL to the tart 


When they got op therr ye tied solemn 


7 j 
Le il ah t bia rue eal Was two Teel aneel 
1 | . | e F 
Lt Soommit Howse | joi! her flotlanedders 
‘ x ; 
lant led OVE ns oo] Hien oOfee. ff lew fil 


roin= inte @ drmenenser [or a maektyl of ox 


ren, Chuteide, wind keened around jumbled 
recat rock. Fas elow, the neat ¢ree\n 2rd ol 
LOMITA SPT: Wit Warming Up io a ! 
lav. Het [ shivered near the freezing mar} 

Then. witl eveTul hiindine! othet ci Lil 
toarson thu nimit. i hen whad we fad con 


r= = = . | | ry re - Pa oar | 
TOF”: i ERI Tort eet SWE MeEE TnL DR ea | 


ron 4 Sharklike Tacing car tishtil rt hal 


| PAD Revd rid LJ i f | CLs cH WT 
rit ClLpest EP mw iM pel Lei 
rired| onto the mountaintop in the 46th 
imndal Pikes Peak Auto Fall (limb 

mt, | aa | eh if yA Pie tl i ie 
iri i the rac Lock ¢Al oltlern| 1 i 


: Die COPS. Uy hist oH I i Ta ti 
Will & = i‘. 1) THOS iT aT hitci WE (hire 
mobile Doronnido and satoon the custy steel 
floor. «trinned of all but the dnver’s seat 


| 5. | | ‘ = 
| clutched the metal safety bar overhead | 


the cer ctrowled swiltly around & carne: obey 
' ee | i | ‘ 
HRottomless Put win this race vou've wol 
5 ; 1 | 12 
Buawiwes iti al letas erat Ny holiday. I I 
:] oe | 
i ll | aT i | fic} brn ik 
ti Pork or cHe- thou Hiei ai [eet 
| = 
I rk cer Lhe (Pern Loke tral, h i 
if cb CLPiree Et i i i 
inl LL idk l | [eT im | l t 
i| i i I i 
jl pet Li i bil i Lit | 
| | t 4 aye | Li {ii i i l t 
| 
asf 
rit thi ni r Sie vel Piha 








7 


; - = . q 
— : ee en , - “I = os ee See ---s<<eese=- 
= eave! =a = — = oo a a ina 


| 





imencna 5s school of the ¢ min het : i | i ht I 
Loe ricn chon ihe @ | 
i i 
=] i i } i 4 | i Cit oi i i r 4 | i LI t L Tht 
-! eae! | Liteon i] igi f | tl { | it 1 | i} ! il I 
| | 1 Ltt 7h Tha | i | | L] hii in i | i | ji ORLA 
a | | | | Eg i 
| i 1 hd ur bade | LA! hie L iit | Lyi ligt marl. 
. | 
| mearre Li LP i t ii | CL, i ii} El ly La tilly ia | t It t 1) ae 
| cele lh LI Tr] ie a A =| li i ‘mL | ae ti il rye | LET 
1 | 7 | red | | 
a dl i | | rou #4 Poot . 
Eyre of the Air Force 
= tT] ral = ] | Le = c| LEE Le rei | Lt | li 
1 ti { 
| li Leche ii i be Ms | hetts | | ti L eee L | I rit hag LH 
1 ] 4 a | rr T 
iMmMimetecil ‘Weare i*i i bat | i i l | | ii] Le ELaaes i 
ai j — va 
treeless nel stuffed his pipe. Halfwa | rhe TanGiatic Ssh alte 
= ' , 
now iri The "| hi TT Lol | i ti C hl || a Pe l Mo el | mm! t rin 
1 
in mo oof fomewired iL i fog PE f i i the Wir vw Pu Pena cisT 
or 4 lat | 1 | ] 
ifetii [roltit 1 a | Lie Tne | ret li Low ; cl 7 rl pt] 1 wey rer | I : PR 
= 1 i { 
huhes nr overheated brak han @& million Vrerto! i r fice Ker! to tine 
. | | 1 Tay i } i 1 
.* \ rayyay) tri tl { Etbe Ci Leary Wirt eee | Ly Ld ru i ci 
i] j 


pila that comn ir | ee il beted i 
fi Live LL ee k Luft i [ri I Hid | Le TT Lie 
TTA ei ps cherie nthe west by the tugired a 


| rivet ‘| eTe oy {i ture he itlerrriwn 


and (apt Michael P| McKanes, community: 


relations officer, graciously left unfinished a 
rout Ay he was tving and showed me around 

(nly 15 vears old, the academy is-scaler| 
to ht the Space Age In the shadow of thi 


Range. if 


= | = 1 ] r ji 
in LS AACE rart Uireswiedt fyv LOS) 


Le ea } i 
Deut Roig 


5 = = r : ay i 
i road, and cost &200,000,000 | 


single dormitory, Vandenberg Hall. has 1.324 
i ‘Whee | i Weor Aj Pet Hate,” i 
Lue) i. i i }hik Ca 1B Ae | i 





The famous Cadet Chapel 


[ 
wid af py 


Pees 


triking alummum 


| ry i =" Liss 
if tk ihe it PP cee Ae 


tre | 


The ocodemvy teaches some 37th 


SHO /ecls THNnKINE RALroOnoaUtCS tO Vert 


brate embrvoloey, preparing them ti 


‘ir Force 


HTCeT f thi PTS in Ene 


L discovered that it also tfaises chicken 
the poultry constitutes the ict ol lil 


Bu bz ane i L d 
I red) MSs, so] 


ee eli cir. 


tI tii i Paar h 
i"T en : : " 
[WO Are arctic pyriaicons, 


Cal Jars vl 


ier 


a] 

pat k 
the Ee VeElrinanan 
i] Sth 4 


Pete cut pear eved bird 


Phere are only a few of them in captivity in 


(ae 
1 T ta . , b rt — 
the G5. Too bad vou can’) see them at their best—they re a 
moulting now 7 


Mike McRanev picked up a stray white hackle from the 
floor. “Whatia trout flv this’) make,” he said 
Refore | left, Mike handed me several “Mh Rane ape . 


cinie"—-grav fox fur wountl on tiny hooks to simulate fresh- 
water shrimp. As [took a final look at the academy 5 spec- é . 


lacuiar geometry of rinse gned steel, Mike pointed out an 
F-105 fiehter parked near the chapel 08 a memorial to 
neademy graduates killed in Viet Num (page 130) 
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mae U.S: and Canadian staff of NORAD —the North Amer- 
ican Air Defense Commiind—works under a roof at granite 
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Woges and 250 miles of trails—at a total cost ap 


prosching a hundred million dollars 

Phe staff of sume 30 ski dnetroctors Al Snowmass ts 
headed by Stein Eriksen, a Norwegian former Olymypl 
champion Who is widely regarded Ws Whe most-eraceml 
hurimn on sos. | intercentedd this blond and bus. Vik 


ing between a long-distance phone call and a hehcopter 


Whithe (oO Hs him tia nearby Peak (oO make filin 
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Clomping ski boots retreat before atlvancing April 
andl the sihver-ereen leaves thaleive the town its mame 
flutter full-blown jate June. Aspen shifts smoothly into 
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When I drove throudh in Julw, a spronking of tear 
foot, bearded youths and fank-haoired lasses lounged in 
ASTH S POT Wil’ Ss ahworthit Ss A Ot ITee lam Lhe 
satie abmniaphere ise gltructs talented wroters, mu- 
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Each summer, too, business executives and 
ecucators meet at the Aspen Institute for 
Humanistic Studies in two-week seminars 
ranging from Plate to Thoreau. In the insti- 
tute’s hexagonal seminar room I listened to 
18 sport-shirted participants thoughtfully 
chewing over Arthur Miller's classic Drath 
of a Salesman, Was Willy Loman, the tragic 
central fisure, in any way successful? What 
is success, anyway? For two hours they 
pondered and propounded. 

An insurance executive came up with an 
anawer thot met approval around the table. 
“Success is two weeks in Aspen,” he declarecl, 
and they adjourned te play yollevball, or to 
fish for rainbows in the Roaring Fork River. 

I followed that river to tts juncture with 
the Colorada at Glenwood Springs, and turned 
westward to the town of Rifle—for cocades 
the world's center of shale oil inactivity. 

In this northwestern seament of Colorado 
—and in neighboring Utah and Wyoming— 
lie the world’s most extensive deposits of oil 
shale. Beds of this soft grayish rock, as much 
n several thousand feet thick, cover [7,000 

“Oil shale” ts actually a. misnomer. The 
rock is a marlstone, containing away hvedro- 
carbon called si i When crusher shale 
is heated to 900° F., the kerowen breaks down 
inte a thick irl liquid—as much as 80 
sullons per ton of rock. Estimates of the oil 
locked in the vast Green River formation 
range up to two trillion burrels—tar exceed- 
ing all other known petroleum reserves. 

In 1968 the U.S. Department of the In- 
terior, which contrels the nchest shale land, 
offered test leases to oil companies, but their 
bids, disappointingly small, were rejected 

“Just to get started might cost a company 
100, maybe 150 million dollars,” said Muleolm 
D. Smith, who heads a U.S. Bureau of Mines 
maintenance team at the bureau's pilot plant 
near Rifle. “Then there's the problem of waste 
disposal After vou extract the oil from a 
cubic yard of rock, you've still got roughly 
a cubic yard of spent shale on your hands.” 

The bureau's now-idle pilot plant, o maze 
of silvery pipes, retorts, and refining units, 


National Geographic, August 1969 


has long since proved that oil can be wrung 
from shale almost as cheaply as petroleum 
can be pumped from the earth. 

All Colorado awaits the erasure of that 
word “almost.” It could happen with Project 
Bronco—a: 50-kiloton underground nuclear 
blast planned in Rio Blanco toounty by the 
Atomic Energy Commission, the Interior De- 
partment, and a group of private companies 
If the rock shatters properly, attempts will be 
made to heal it—perhaps by burning part of 
the frasmented shale itseli—thue releasing 
the oil, to be pumped to the surtace 

Whether or not Project Bronco succeeds, 
Mr. Smith remains basically optimistic 
“Whenever this country needs the oll badly 
enduch, We'll have it. The money will come. 
Everything will fall into place.” 

Some Coloradans envision a million-barrel- 
a-day off industry on these raw mesas by 
1975. A city of 350,000—second in size only 
to Denver—has already been tlesigned for 
the Colorado River Valley, near Kifle. 

High World of Hunery Trout 

I drove down the valley southwestward to 
Grand Mesa, a spectacular plateau 30 miles 
long and nearly two miles above sca level, 
separating the Gunnison and Colorado Rivers 

More than 200, mirror-like lakes punctuate 
the mesa's fower-strewn meatiows and thick 
forest of Eneelmann spruce. In mid-Jalysnow- 
banks linger under sheltering boughs; their 
toickle of icy water keeps the lakes chilled— 
und the trout lively—throughout the summer. 

I camped on Grand Mesa for several days, 
to fish half a doven of its trout-filled lakes. 
Morming and evening | cast wet flies, dry 
flies, spinners, and worms—and caught and 
released rainbows wntil the sport palled. Once, 
when | hac fished without result for an hour, 
1 remembered the tiny lintlike creations Mike 
McRaney had given me at the Air Force 
Academy, 1 treed one on, and caught a fish on 
each of three casts. 

T ate crisp, fried trout for breakfast, lunch, 
and dinner. It wis time to vary the menu—so 
| headed for Grand Junction and a thick 
sirloin of tender Colorado beef, 


Fireworks explode as Aspen celebrates its January Winterskol festival in Fourth of July 
fashion. Bursting bombs light Littl Nell, one of 47 ski rons nsing above the town, In the late 
1800's miners clawed some 2127,000,000 in silver from these mountains, and Aspen became 
a six-newspaper boom city of 15.000, But when «ilver prices plummeted and mines closed, 
the population shrank to 500. Since World War TH, Aspen has discovered a second bonanza 
—tkiing—and its citicenry swells from a permanent 3,000 to 15,00) in the snow scason. 
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One lively specter remains ol this colorful 
past—the Denver & Rio Grande Westerns 
“Silverton,” which last siimmes 
00,724 passengers up the wild Animas River 
(pages 200-201). The 45-muile clifl-hanging 
ride dehghts children and aging 
buffs alike. The stubby little steam locomotive 
chuffs and tootles up the grace, spewing coal 
smoke thick as wool, and wheel flanges 
around tight canvon curves. 

I sat in an open wooden coach beside a re- 
tired depot agent from Wisconsin, who drew 
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“Hite +0 weal of Durango o Hew 
miniature may be built throwgh the 
stunted forests atop Wetherill Mesa, one ot 
the hich, flattened fingers that poke amone 
the canvons af Mesa Verde National Park 
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onto Chapin Mesa to troop through famous 
CU Palace and other spectacular dwellings 
169). The Park Service hopes to relieve 
nressure by openme ALS On 
newrby Wetherill Mesa sometime in 1971 
Ache 


search grants of more than 5300,000, 


pute 
this armilar 
by National Geographic Society re- 
arche 
beginning in 1955, 


olazists «pent five vears, 





excavating Wetherill) Mesa ruins like Long 
House, Mug House, and Step House,* 

The project, one of the most thorough ever 
uncertaken in the U.S, shed new light on the 
Anasazi— the “Old Onées”"—who occupied this 
region for more than a millenniam, then van- 
shed about ap, 1404) The research supports 
the theory that prolonged drought, much like 
our own Dust Bowl clays, drove the Indians 
from. the mess 

A new problem now threatens their dwell- 
ings, clustered under overhaneine cliffs 

“Almost every afternoon the windows in 
this attice rattle, and pictures start dancing 
on the walls,” Park Supeérintendent Merecith 
M, Guillet told me, A landslide in Febraary 
1968 bed caécoded across Lhe entrance roel 
near Pomt Lookout Sonic boom—the same 
phenomenon that hac struck the Air Force 
Acwilemy—was the suspect 

The Park Service and the Federal Aviation 


‘see “Solving the Koddies of Wetherill Mean,” tev 
Diugias Osboroe, GERGKAPC. Februgry 1464 
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Agency have installed a recorder at Spruce 
Tree House to determine the intensity and 
frequency of the shocks. With this imtorma- 
tion, the offending air traffic may be rerouted 
away from the park. 


Eastern Plains Grow Crops and Cattle 


Blue-gray rain clouds cloaked the crests of 
the Sangre de Cristo Mountains ahead when 
I reached the rich San luis Valley in southern 
Colorado. I passed miles of neatly ditched 
Helds of potatoes and sun-burnished barlev 
und windrows af drying hay. | drove on-east 
to the Migh Plains, where the land lay parched 
ns usiial, Except for irrigated fields along the 
South Platte and Arkansas Kivers. this east- 
ern third of the state 1 drv-farming country, 
where wheat is coaxed from thirsty soil and 
ranchers’ windmills. ceaselessly seek vagrant 
breezes to keep the stock tanks fillecl 

Some 27, million cattle graze Colorado's 
plains and high mountain valleys and na- 
ional forests, accounting for 60 percent of the 
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WE DRIVE YOU LOOK is fhe serail alowdn of 
ajecp towr thet takes passengers wo harrowing 
wciehnack roaddsin fhe San_fuan Mountains tno 
mines that once prodeced more than 3300 000.000 
in gold and maioer, At the reins of Black BReor 
Mine, cimtors face down en the toumn of Telluride, 
dubbed “To Hell You Ride” hy early prospectors: 
Actually, its name derived from the telluretu 


cirri Froasniel deers I 











“The Lithe Engine That Could.” Like the 


iad I 1 ie * . 7 i | H ' 5 
dowenty focomotive i the children’s cias- 


We. Lhe nro Ww matige Diirongo-to-Salverton 
braun chuce wp the Animas River Valley, let 
ng no Crag or canvon «tay ile wav. Making 
AS mile, 24-hour pomer to the yestervrar 
of lusty frontier days, this line of the Den 
ver & Bue Grande Western Railroad run: 
thrivueh the heart of the (wWo-million-2cte 
sain Tuan National Forest, Colorado's large 
es) Loi] dows 1&S2. the three-foot-wide 
track carried cut millions in metals miner 
near Silverton. tocduv a little chaneerd that 


hth ¢ HMipAMte OFTEN ae I as a set 


Kevboard wizardry of ragtime piano pias 
er Max. Moruth keeps guests tanning their 
tors ot the Strater Hotel in Durango, where 


the favor of the (Ad Wear still lingers 


them near the sun-splashed litle town of 
Tenacto. Ouray read the handwriting on the 
lt and repeatedly stepped aside as white 
men, darvled bw Coloratlo'’s riches. struck bo 





We Jt 


ninzas, broke treates, and built bonmteowns 
erie Lights Await Explanation 


| recall quite vividly the last such town 
! visited before leaving Colorado—a_ place 
Called Silver Cliffin the Wet Mountain Valley 
west of Pueblo. Today tt counts about 110 
Year-round residents, where once 5,000lived 

‘Be sure to get there after dark,” a fellow 
camper from Kansas hac told me, “and drive 
out to the old cemetery. You'll see something 
mighty strane.” 

We had bounced about a mile out of Silver 
lft across pitch-black praine when Bill 
Kleine, who mins the local campground, told 
me to pull up anc switch my headlights off 

“Do vou believe it?" [ askecl him. “About 
the liehts in the eravevard?” 

‘T've seen them Hlenty of times. This is o 
food nitht for them—overcast, no moon,’ 

We climbed out beside the old burving 
grotnd, and for long minutes | strained to see 
something, aovthing Slowly, vagoe outlines 
Of Grave Markers emereed, m rarged rows 

There” Bill’s vore was quiet, almest a 
w lisper “And over there!” 

[caw them too. Dim, round spots of blie- 
white light glowed ethereally among the 
graves. | found another, and stepped forward 
for a better look. They vanished 

For 15 minutes we walked about the place, 
puUrSUIng one Will-p-the-wap, then another 
| aimed my flashlight at one eerie glow ane 
switched it on. It revealed only a tombstone 

‘Same people think its phosphorescence,” 
sacl Bill. “You know, from decavinge wood in 
the crosses or something, Others say it's just 
reflections from the lights of Silver Cliff. o1 
Westcliffe down there.” 

| looker buckat the two towns. Those ¢mal] 
clusters of lichts seemed far too faint to reflect 
Way out here. Stil, it was possible 

“Hniy troubhe is," saad Ball, “my wife and | 
have both seen these lights when the for was 
0 Unck vou coultin't see the towns. at all.” 

SO dow 
there's nothing at all supernatural in the lurm- 


nos tmaniicsintions of Silver Clits cemetery 





at Someone. someday, ae prove 


ind | will feel a tinge of cheappointment 

| prefer to believe thev are the restless 
sirrings of the ghosts of Colorado, eager to 
vet their Centennial State on with its pressing 
DUsINess: seeking out and working the bonan 
ns Of ASeCOnd glonous century. THE END 
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Age-old udversary of man, 
the locusl carne 25 & 

courge upin the lane before 
recirded tine. One of the 
rarest depictions stows 

Lit Miser parched on A 
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ef Harethah, Pharach. af 
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HE FIRST STIRRING was a mile away from 
I hialil’s palicho of Gulrush millet when he noticed 
it “Siro!” he called to me in Arabic, “A swarm 


among the dunes" 


Through the glassy waves of heat nsing off the Sues 
nese desert, 1 could see what he meant A hint of eravness 
slidd lung the-sund, vague as a touch of smoke Then, a 
we Watched, i gathered into @ wie and bean to spill 
over the cdiine slopes. Once it reached the stubble of scrub 
growth. below, the wisp quick 
ened anc spread in the wine 
unt tt betame « cloud af |o- 
mts three miles wide that 
swept stramzht toward 

“rag? Pa tiga h| Seu ter | 

Lets ool" 

Wie sprinted ross to. his 
riec-mucd Acise, picked up 
fstiuls of reeds from a sheaf 
of rool thatchimg, and ducked 
back inte the millet plants 

‘My father knew these in 
vaders before me.” he said. “He 
culied them the ‘teeth of the 
wind  Ancdwiththat, thecloud 
swirled inte ws. Flying locusts the size of inclex fingers 
Dounce of my face, tangled inmy hair, and-erahbbed at nm 
chit with twitchy legs: Wherever | turnecl, the 4warm 
glinted in the sun tn covstalline fecks that shifted! ane shad 
irom Grown to gold to pink like tumbling bits of mica 

“Bandits! Hegears!" [ heard Khalil crv in the Autter- 


Ing Conus welled ind, OUL My Vote Wie lost in the 





rush of Wings, 

We fought for an hour to save his crop—a dozen or so 
Wobbly furrows scratched in the bush—about 10 miles 
weet ot Kiwartoum, Suchun'’s capital, We slashed at the in 
truders with the reeds; we found two castaway cans ane 
banged sticks agumst them; we tan up and down the 
rows throwing stones; and in the end, in the 110° heat, 
We bnew we had lost 


did when df peo 
morning. te east wine 
broucht fhe locus, 


| th Lee Viste 
P 
j fil iF wit 
aa i i | PR. ii 1 A | tnt 
7 pri 1 | | 
ti Pia LBA-t i. Lf 
Oren, GRMN ol fi 
| jk | er Aa 
i 
i living tumble weed 
rm Polis ony | he 
i | i 1 | 
Pura ene itu | Li 
mat i f i i 
| | f i pil Lot ey 
i | hii ft [wrod ist 
| r| De BT] tii } 
1 - 
LIne Ton i ri 
| I sal brit ! ul 
i i 
i) ee lel Lit | If I i 
i Fl il re i | mW blhig 
| i ] 1) | | 
4 \ 1 
1 bt i ior Lied i i iin 
LI El Lit | a 1 I 
eee hotched tha H 
I! PillLsl CHEW Palit 
L threat ti i 
. - ‘| 
LEE] [| Leak ibid 
Pig), [eke | i er 
I t I tt ji LI | rt | 
hil entiet banded 
ee lei i thy rheMm 
ju 





= . 
ee ee ee oe 


nt es lS Pee ahs i 
ae ee —— « 


al _ 





F i | ii a 
erp OF 


en ee ee 


a oo ie i es ;= ih | . * 2 - bel 

— ce e—rets ua ial 7 ae 2 

2 OT ape ek we 

7 ei © : . he ™ P . aul a a = —, -_ - é a = 
; < — aE q = rs » * = =a —" = 

> - = a | ' am 1 My = =. 

= =i - c —— E . f 7 = ‘ -_ = 

-_, - *- a fa ; = ie © = -- wi . = 
Se ee - ge =i — os 

—s ot i 4 “3... =" = - 


ep = 
= 
f P P r # . Le é “ 7 sil a = a ' - 
= al * #* # fw F # ‘ 
a ' - 7 * al a" a a r . = 
¢ al 2 . ra Fal ; * = = 
‘ - ' # ‘ ‘ il il - ? LL - 
a al = = is = 
| i E 
‘ P a a lilt = : 
i” 2 : - = = ‘. 2 rr S ~ 
ra "h F . i P ra Fe - - a 7* -* . = * 
a i j a 
az - = - = - = 
r. i - Z 2 i f a 7 a - . —- ; bal 5 
= : j a 4 
. ‘ , os # r ‘ / * e ra * al a a a 
: I =z + rd a = Fa = —_ ra F mi 
‘ . : =a i 1 = = +] = tl 
rd - ’ F a = © = | a - ; = ai = 2 
; - a i, i - T = « r r . = L 7 ® 
= —_ = ri 
a ‘ - > : 4 , - - # * Fa . - p — = t; 
‘/ -™ = ' r x = = ' * 
= f a 4 = ca = r - 7 - * ai a a 7 = ' . F 
= - x # = a # a ‘ 
/ ’ — q # } 2 : a Ss k a —_ - 
all , i ‘S a * ’ etl —— F 4 oni a : 
_ F = -_ # = ' = . F a — L = 7 * 
‘ L é a = @ — “es ' a a ri + - . a - q 
en = Zz ail a ‘ 7 i E eo : = A. r = a = _ 
: ; i . + * 
= al i a = L | a \ ™ 5 | = - = il . - = a = 
| | \ Ss # a 7 Sd = cll a 
i -—_ _ . i - ; 
- i c F ' “ a | ’ a — : ; od 7 Fg 
rn i B | P = P a i zx = a : 
- . F : Ps ef 7 = x ail a * a , ws 
F a fi aS = i, 
ee : ., . ri i = i # “ ~ : .. a = 7 
" a ‘ : a . a " =. / i 2 t . ‘ -_ , r _ . - 
a . F . 1 ' 5 / eg 4 
- 7 = rl = i = = i x = 
* - . r : : 7 . am ro - 
. a len # # i. f a ag —_ # a F a a: # " a 
i‘ ‘ , i, | 7 a a 7 a 4 = e # 
ay i ral # a 
7 . zs Fd k r a % a i = 
x - r 5 # s es 4 # , aw a ail 
. ’ ; = = r in ai , a a ¥ 7 ad ra ad * a = 3 F r 
ry i P F z = 2 = ‘ ‘ i Py - Fo = ‘ ‘ = F # 
—- / 3 = ~ & 4 r 3 ~; = al a = .. a Pe i = 
"lee. +i a - %, \ J = = * _ —_ ; o : = = f = = r 
> - = = a : . — 5 & * % x a a c - ‘ Fe 
=" - : ee, +“4* ii ” - oil i t z 
| . bs : * a Fi : ., P aa i = . . 
‘7 - a L “ts : | . E [ j F 7 a a ae = 1 # j 
= — Sn ly = o - - . a F = a = ; a - ~~ 
i a ) === Z : - § ‘ ' x - - Vink i . - 
= d = a - j F all 7: ii a 
yee —"e al : ? r r ~ “i 
aa - ij: |b : as P La wr il F 
a & i w=, 4 - 4 sim a = (a i, J - . 4 ; 
—— + ie oi *; _ . ~~ i 5 “ i = 
= Se a Sy - js - ; i 
Pe SS al r al lt i Boe = =p rg - aA, r a“ ae 
Se 4 * iy - # = F _— : Pi i ¥ = r a 7 
a = os i 1 a a 5; = i % %‘., = 
= mi. “ a : a l= a = «ha bh - i ., ‘ - - = 
we = a . me i - _ M = oat. r ,*> - : — 1 F ry a 
- . s a = = = | 4 mt J '. a “ 7 - F" “ae at - = ™ = an 
= = - "1 . He — = #8 ; = P La k 
aa F i 7 a + = . t= - = ft = 5 - : 7 3 i os | 
“= a - a i f t at a Pius = aa By a ‘ oY r :3 ’ . 





a. 
Cf a Ws ae 
= - + 
a: = ope 
—< a 
= - i 
fo Py = = 
a _ k am 
5 : at 
. a =. 2, 
= ” = 
. ‘ = —— + ai 
— a , ™ . 1 a a a a a “eo ab =~ 
= = Sis Som, = _ = ae 


_ 
= 
a 
—_ 
a = 
= a - 
oa 
i - 
—_ 
=_ 
a 
a 
= — 
1 
= a = 
= 
a 
Loe 
= ' EF 
a 
= 
2 = 
- a 
a 
e 
a 
ca 
Fo 
= 
= 
, 
a 
h 
—- r 


\ 
he 


a 
_ _ | e- f= 
r ow 
&. a P u, * i 4 hee 4 i —_ 
F , a = A oe d . 
= : _? i P ¥ ei! 
F 


MMe iy oie 





—_ = * 
< : a - iil * 
— e = 
te. F - — 
a . ie - - i * 
= 
Lal r = a 
e ae = lt] 7 . a a 
™ ® 
- - ° = 2 
4 Ces . “ i a 
Col - a "t | - 
ea ae is 
2 = “s ‘ _ *,.” Af. 
= e - 
al ind tee 7 anil ‘ “ = : B 
i ' a5 
- = _ = a 
- . wl _~ — _ 
1 1 4 
- = » - -s = i - a ol a 
FF 7 = # -_ 
F ma a — | . 
_ = 
7 t a # = 
all! i! ‘i 1 ‘ - - 
= = £ 7 at 
oI i + ; a! 
hh, F 
“ a 
—_ a 
a x! a z 
= ac , 
# >. 
7 : 
= a i = om a Ms = 
a. - = 
ws . - - - ai 
= - - 
# = an 
F a =] a 
= - - 
F al = 
fi = 
= a . 
cs 
, = 
= z= 
‘ # a 
ra " 
ee e 
= } 2 
. aa a a 
a 
ry = 
; - 
= ' 
7, t 


a i ee _  —— in 
LEA SO Ne 


Shr 


Ms National Geographic, August 196! 


All wound usdiocust= strugeierd lor hecm an an aaTIcultural omcer, who Lac fone on tai 
the plants: they pushed, kicked, and shoved ther north Now Khalil’s paich was debris 
cach other, semaphonne furiousl Wilh exci tredded sinks, niblilev| seed! heads, tattered 
etl ALLE TH | i raVvateci the e8rs on lop Wes yet i we sliired ii toe Put, 

They tugged at the leaves. Thev enawed a jwence of events had started that would bring 
the stems with such trenzy thal we could fem in internaliinal detection svatem to bear on 
the faint sounrl of thousands of tinv }aiws the Creare: Ww itil te foe Pari 

ip i } ry | Serie i i : 

Cee ee oe Al, iv : = Alert Room Keeps Track of Swarm: 

CTH IL 1 Fru 

‘Come, my friend.” Khalil finallysaid. “Wi , locust scout already hacl located th 
can do na more. [hese porad, these locusts wir, tracked its direction, antl radioed thi 
they Ingh-at Us lata to the Ministry of Agriculture in Kiar 

| Nuibet rel aienay me nr Las Een LL There technicians Would log hia cities 
er while out scouting for locust “warm: witl ‘ify Ad ctive” sheet and send ; ricky (LG 





at 7 j | i} 
oki Cid 1 | rhe PLE | il I 


povensh Adrian ait) isin frime,i 
Loi @nlet LSts Wl rivet bent :] 
| cit car lnaborst 0 I Scie Teese 
Rattle is lost but the Joser fizhts on. Nasi 
wise jem rf nan Tad pt i 
li ts devour iS Mmelet comp. tinh 
(i kz ri Pere my try j i Let 


Locusts: "Teeth of the Wind” 


to the area, But more, they would relay word ture that caused the Biblical plagwues—is ca- 


ol the sizhting to & British Government unit pable of awesome multiplication. It can in 
the Anti-Locust Research Centre, whichoper-  vade nearly 11 million square miles, an ares 
ates o plague “alert room” in Londen for the thot include? roughly 2 percent of the world’s 


LOPeALened Counties land surface, all or parts of 64 countries. and 

In that alert room the week before, [ had one out of every It persons alive toda 
Walchedl sctentists plece tigether a portrait “We have locust swarms from Mauritants 
of an emerging plague. Their mans showed to Indias, and that’s «full-blown plague in any 
hundreds of such sightings from ouwtbrenk loneuare.” one scientist told me. “Good souk- 
points between the Atlantic and the Hima- ing rains in Africa and the Arabian Penineula 
INVES (mAp, page 212) in 1967 set the stage for the outbreak Bs 

lt Was a portrait, in fact, of an insect world 1o68, With still more rains, mot soil for the 
gone mad. The central feure, the clesert locist ‘See “Repert From the Locust Wars,” bs 
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coms, atid fresh bush vegetation far rhe of oink they occur, the Lonclan SCIENTISTS the 


spring. the locust population explode.’ velop a pattern of locust mavement that no 

Lhe contitmation was SPrhad Pelore ws on singie country in the threatened aréa can see 
map that reached from ceiling to floor. Clue From Utnat pattern, they cry up forecasts of 
ters of red, green, and black tabs tn different probable flight directions and dispatch inva 


‘hopes marker) every Known Jocust siehtineg sion dlerts tf necessan 


—trinngles for swarms, squares for smalle: We Walch wind directions particularh 


ETOUpS, Bnd cirches for marching infants Dr. Peter Hoskell, the British center's director, 
Startling at tin Rec Sti, Some clusters ran eX Arie "Toa licts have non is, Neo hcrreeraa 
inhaned one tie southern edge of the Sahara SOc wor much contro) over where (her-eo 
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the Arabian Peninsula and the Persian Gulf passing winds atid hope for the best 
nto Iran, Pakistan, anel Inelis ‘That's why itis difficult to tell how much 
By plotting those swarm stehting= at ever damare they mav de. The wind can carr 


Secret of the locusts 
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London Researchers Develop Allergies 
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“They didn't vanish, of course,” Sir Boris 
told me, “They simply bach a diabolical way 
of escaping attention. They changed! back to 
the form resembling ordinary grasshoppers.” 

Whatever their appennince, locusts possrss 
a remarkably effective sense of smell. John 


Sloorhouse, one of the center's researchers, 


showed me how sharp it is by using & single 
blade of grass 

We stood at a sancd-covered toble about 
five feet long with a slight breeze from a fan 
blowing along it. A crush of 140 wingless 
juveniles basked at the far end 

“They tend to move downwind, even in the 
field, since that’s the best location for picking 
up stray scents of food,” John saicl 


He placed the blade of grass in front of the: 


fun, and the hoppers reacted in an evelash 
fick. One head perked up, and another. Then 
with a rush, they all turned, jumped, and 
scampered toward the grass 
The sight of those marching locusts, when 
I multiplied it in my imagination into the 
millions found in a plague, was unnerving, | 
thought of an Arabic verse that expressed 
the same fearsome potential. In it the locusts 
warn the Prophet Mohammed: 
We are the Anny of Allah, 


We produce OO epes, 
If the hwndvedih were cancplete, 
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VW those numbers are fiteful, so is the 
locust’s migration range. In a room next to 
John’s, 1 watched another researcher, Michael 
Lambert, measure their flying ability in a 
transpairent plexiglass wind tunnel. 

He suspended an adult from a balance in 
the tunnel’s air stream. When the adult felt 
the slight breeze, it opened its double set of 
wings—five inches across (pages 220-21). As 
it started! to fly, a pointer mover along a scale 
to show the speed: 10 miles an hour 

*Locusts can stay aloft 12 hours at o stretch 
and with good winds range 3,000 miles in 
their lifetime,” Michael saicl “And that's only 
one generation. They breed as they migrate, 
sy the eventual amount of ground covered by 
a swarm and its progeny is enormous” 

1 later saw graphic evidence of that geo- 
graphic sweep ina diagram of the 1968 plague 
that the center drew up. It traced known or 
suspected swarm movements with arrows antl 
circles. The farthest-ranging swarms came 
from the Arabian Peninsula (map, above). 

One group rose out of the sandy wastes 
near the Gulf of Aden in the south. In succes- 
sive generations the swarms pressed north- 
ward through Yemen and Saudi Arabia, where 
they curved around the northern end of the 
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done by band tn the bush. using field teams to “aught in a fossilized! surf of sand 
ras PPOLsoOnen att it Sim} aries Ut Tarn ae, a ibe irein hrietes dan 
hoppers. The next day i flew in a seout plane 
to Atbara fh the Northern Province to see one Locust officer Mustaia Ghorashi was wait 
ol the teams in action ing at Athara with a Land-Rover lo lake me 

The lane skirted the Nile ms the presi bo the Teuting area 

fee @ Tie Von Winkle of the Upeleriertiiral Tew 15 We cleus off, he descniecd the bat i! 
meth FL Wea National Grograrnic, luly 173 an insecticirle, usualy benzene hexachlorice 
mixect with an edible base ol 
rusher naive Cols, eround 
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Extending her abdomen to abou! (whee its normal length, 


o female local deposits a nivel (ho aome cl) Fic sige egies tout 


inches deep in mist sand. Sensors.at the cn of her taal test 
ritHiture, salinity, lempeéerature, and softness of te ero) to 
enaute that conditions are tight for laving, A gies Case per- 
mitt this view of the orange eeve 2nd the white foam that 
horde into a nlur io seal the pod against motstinre nas 

To hoteh. the ews mist ahearh their weight in water, ideal- 
Iyvoin the first! Give dave. During the last weeks of ber fou 
month tite, the wregarintis fenialié lave three times, usually o 
total of obqut 20) wees 


the insecticide will get them, whether 
they keep on eating or move off, and 
—hulas! finished!” 

Sudan, while [| wae there, hal 
heavy locust breeding in the north, 
nnd gt was invaded by swarms from 
four directions-—Lhad in Ue west, 
the United Arah Republic to the 
north, Ethiopia on the est, and 
Sau Arahia across the Red Sea 

“Niogether we've had 64 swarm 
this veo,” one locust-control ‘mat 
told me 

Recause no singh country can 
cope with such mobility, the United 
Nations Food and Agriculture (r- 
raniation coordinites the interna 
tional efforts in locust control 

When the 1968 plague swept 
out of the deserts, FAC) allocated 
$495, 000 to sénd search teams and 
pesticide squads to the threatened 
urcas. Technicians from Jordan, Pak 
stan, Sudan, and Ruwait flew to 
Saud! Arabia, on keyptian unit wer 
io Yemen, and an Inclian group to 
Southern Yemen 

‘Our whole approach in plague 
control has shifted,” Gurdas Singh, 
an Indian entomologist and the 
FAO's locust specialist, tald me in 
Rome, “Instead af tring to hold the 
line defensively at the danger pormts, 
were now going deeper inte the bush 
to attack the plague before it can clo 
much damage.” 





Plague Strikes Africa 


To support that offense, the FAQ 
spent 3.8 million dollars to build or 
enlarce 19 feld research stations and 
to supply 2727 radio transmitters and 
receivers to 22 countries for pa net- 
work of observation posts. It also 
sent two @colirists on & 69,4500 mile 
tip throweh 15 countries to. chart 
every known breeding ares. 

“Here pre some targets for you, — 
‘ir. Singh said, und passed me a 
cable be hac! received from one ol 
the feld stations tn Africa 

“Wajor infestation Sudan, Elite 
ofa, and Red Aca coast jafuation 
crus 

| left the next moming,; spent a 
week in Sudan, where | fought the 
Wir Khalil in, hi millet 
patch, then went on to Asmara in the 


with 


misty highlands.of Ethiopia.” Asmura 
i& the headquarters of the Desert 
Control Oreanivation for 


Lacs 
Raistem Ainca—a rezionnal body rim 
by seven counties in the area | fownd 
the Ethioman director, Adefris Belle 
hu, in a& flurry of activity, assigning 
the organization's st% planes to for- 
ward Sectors, routing truckloads of 
Insecticide (6 different airstrips, anid 
checkme with the pilots by rico 
“dhs & the first time we've had 
enough spray planesto hitthe swarms 
he sacl 


“Th 1955 we hac only one aircraft: 


repeateddy during a plague.” 


now Were & fithter command flying 


Haily sorties.” 
Combat Pilot Leads Attack 


Vn howr later [ jomec! that com- 
mand at an airstrip at Keren, 40 
‘smara. The 
cel pilot was Abbebe Wordoia, a 
former Ethiopian Air Force captain 
with combat experience in the Con 


mies northweet af 


pres | eee | 

He waved me into his De Havilland 
Beaver, a chunky Canacian bush 
pine fitted with & 12C-rallon spray 
Lank MM the cabin and aaa mi rot ikry 
ntomizers on the wings 

“Our scouts have 4sightec! aix 
Swarts moving fast in rough cown- 
iy. Abbebe sand. He pressed the 
eturter, kicked the tail arownd in ao 
whoosh of dust, and lifted off over an 


mod, a fat-topper bulle, as brown 





as [renin crust, On the far side we 
saiw the telltale shimmer of « «warm 
blowing mgoroess the fractured scree 
at the base 

‘bhebe 
canted the Beaver up on a wing Lip 
We slipped through a cleft at $5,700 
leet. sled aver two sentinel rocks. 


With a tush of power 





then nosed down towurd the valle 
oor at 120 miles-an hour 
He Pulled out at 27,600 feet for the 


Herat nun, As he eased open the soray 


control, | saw the atomizer blades 
begin to whirl in our «lipstream, 
spinning a tral of dencdly mist. In 
this case, the insecticide was diet 
drin, a nerve poison mixed with a 


light oil to Kee i from evaporine 


ia ra Peta | Lil via 
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Big-eved heapers haich (rom the Warm «anc 
re inaert romptl shed their ratel &kin, turn 
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“The usual trick ts to law the insecticice 
over the swarm, so the spray drifls down 
on it. but this ones tow bigs” Abbehe sai, 
and turned! directly mito rior an extra dose 

lo ste whipped past the Ene cow 
mit, sMattered on the whites, and slapped 
the windshield with lowed trwarts! Abbehe 
rnncid at the instrament 

“The of] coolers clogged,” he said "Lets 
ao back to the atrip.” 

We flew like that for several days, fram 
first light to last, chasing swarms around 
sheer rock cliff= and ducking in and out of 
the strip with l2eminute reloading stops, 
Unt fh = Wolrins were ieit 

The contro) organizations chiel scen 
tist, John Saver, a British chemist, greeted 
us With some startling calculations when 
we returned to Asmara. “You two fre 
moing to start an earthquake around here 
dropping all those locusts, he said “By 
my count, youve killed’ three billion 
that’s 6,000 tons!” 

Phe credit, however, was Johns He had 
helped develop the rotary atomizer, then 
had gone on to mvent o ground sprayel 
that wees the exhaust gases of-a Land 
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destroy 10.000 locusts with «a wallon of insecticide,” he said 

“These dovs, with aircraft and atomized mist, We cu 

knock dawn three million of more witha pallon 
Ethio~a hac no hitting power of that sort in 1955, when 


the last plague swept in, destroving 167,004) tons of crops 


The result was a disacter, particularly in Tigre Province 
[ drove to Tiere from Asmara the next dav ond watched 
farmers winnowing ther whent where there hid jeen ruin 
n decade before. At Viakale the DPOVINCIE 2OWVernOE, ne 
Viengesha Sevoum, recalled how bacl it was 

‘We had a tetrible famine and 15.000 of our people 


he sacl, “The locusts destroved evervthing—the 


1 


chiedi, 
trees the leaves. the erass. In the end, we even tried fi tan- 
quid, a magic man. The farmers believe that he helped 
drive off the locusts. He still is here. [ll have an interpreter 
eo with vou, if we can tind the man 

The search for the magic min took twa days, but we 
finally tracked him dawn on the etlte of a b 
sitting cross-lecgerl iti the shade ol some frankincense trees 

He spoke tn se ce, he ancient ilurgical langunie of tin 
Ethiopian Orthodox Church, with a halt aller every tem 


worcls to jet the interpreter catch up Phi Wie bie story 
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leamecd the medaani, the medicine. from re 


ieious hermite—the ballon, who live on 
leaves, TWH, And crass. Now he was adeblera 
o lav priest who took no vows, but could put 


nmulets on sufferers and drive cut evil 


Miagie Mon Orders Locusts: to Leave 


W ten the bow Lists come, he clearises bh mmsel 
by withdrawing in soliture to fast, <inping 
milk. honey, ond an hes 


He catches 
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then casts three of them off with words from 
a0) Lint abl the 
ij thes cli peal 
he con find ane 


ri i tt rr 1 
rom the ¢rope 


a lime-werh book on his lap, 
lew tists Wil hollow Lr [ere 
he lakes the fastest 
lends all the 
| nev iollow hecauwee they know he still bins 
clonk 

‘T was told oy would come 
renoy, he snied 
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our emperor, Haile Selassie, be thrown to the 
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dir, to the mountains, to the desert, and tr 
the Red Sea 

He opened o clenched left hand to show a 
‘Lae ists! Mis 
WoUr NOUTnS Te as fuer and ory BS ths ece 
With his right hand, be 
three locusts to his lips, blew 
esto wen 
Wika 

Theinterpreter leaned toward me to whis- 
mer that the last 
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name meant “The lenacter 
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Haile Selassie ancl Ras Metigesha, so fh 
Lnrourn ite ar ane 2 

“Alduid, Ania. Aid! Go. Go, Gol” 

The locusts few off after he intoner! tha 
ame words in the 1958 plarne. Did he ena 


De, or Was it comcendence? Will it worl 


for iuture nineuwes? [9 Fiere thev woneler 
Satellite Shaws Where Trowhle Breeds 


Leaving the magi man, Drirove north again 
io stocdy loa walls Irom the coe of afice | he 
means for dome thit Was the. United State 
Weather Satellite Tracking Station al Asmura 

‘The locuat-control m onle fet our Weather 
ki ty Tae Ce Ere 4 ey Sic! (sup Peles Abt. Ha IE | 


44r Force meteorolomst in chorge of the stu 


hon “Sance jecusts drnit downwind. they 
eventuall Cle fy it. a be! of CONVETMINeA 
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Lhe 2ones ore moving, and the changing-cloud 
pattems tell hem the ovost likely places to 
look for Swarts 
4, pitlse tone sounded from the monitorcon 
ie as the satellite, RSsA 0, SWORE tverheadl 
We te mceiving a picture,” | apilain Abt sai 
Ll wither? the AG sa hieti tt rei ere rune it a 
new inet of sensitized! pauper for the scannes 
to start ts tomnt tracunes of the earth The 
Lisplin ofa look stape frst, then the Mech 
terrantan, the Nile, and the Hom of Africa 
before the trmuce faded owav helow the ATi 
Fambt fut Channel near Modueasent 
Another United States satellite, in the new 
TOS SETIES, May snow locust controllers even 
nore. It w il ave intraredl sensors ancl main 
eras capible of picking out Vegetation in the 
leserts, where the hppearance of any (real 
Pow ih means that rain has fallen ane 
5 MOL enoden lor locusts to breed 
Ethiopia's first indication that breeclineg 
Hal begun Bean came in w imtire arduous 
We, A voung locus! scout named Hamelan 
Hamid discoverel o swerm nwing @rrs of 
the Red Sea coast and walked 60 miles sautl 


io the port of Massawa to telephone the news 


in skstnara. A cay after his call. 1 left for 
the coast in a caravan of three Land-Ravere 


with fin Tunstall, il hele Ofeer oi ofr iron 
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‘Abid. Khid. Kid!” Geraywerk Dureo in 
tones LO the bocusts- he magic man. 


nriest of the Rthtorian Urthodosw Church 
| ‘| 

bi I tli insects Cit r at rhe Hnnk i ar ig F 

betteve bie incantations saved their craps in 


the 19°8- place 


the Anti-Locust Research Centre (below) 

We'll be going into Keshia country,” Jim 
said. “They te a tobe that tame across from 
Saudi Arabia donkeys veiurs ago. They know 


e along the cons! 





every rock and pebb 
We stopped overnight al Vinssawa to pick 
wo Hamdan, then turned north at first lnht to 
churn along @ sandy track, trauing rooster 
fils of pawcdery clust 
Jouncing and rattling, we ground through 


ecru brash that lnshecl at the coor aces. 


sted und pitched over the sandy undulations 
Ot dunes, OT our eyes Blurred from staring 
at the liquid: panels of heal 

Six hours later, Hamdan pointed us through 
a tuith in the salt erass to the goatskim tents 
of a Reshicda camp. “The house of mv fathes 
Hamid.” he announced 

“Allah other!” the father holed us os he 
emerged from the lee of a shade Aap, “(rod i 
treat! He bas brought you to ws Pies ame 
lor wind-carved face, botdered.« ith astrnin of 
benrd along the jaw, might have come from 
on Assyrian has-relel 

“Would that vou had come vesterday,” he 
caicl to me, “then God would have let us be 
fiends loneret 

He led us under the flap to sit on goat-hait 


muts dved red with henna, while his wife 


served us Arabic coffee spiced with ginger 


froma flask with dried grass across-the mouth 


to filter the prounds. | bstened to the wine 

whoe of her bare feel on the sand 4s she 

withdrew in silenci 

How ore the locusts. Hani?” Jim asked 
"Anal kwaves,” the father answered. “Bad 

Then he added an Arabic expression, “As bad 
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Controls Bring Dramatic Results 


We drove on tn silence, lulled by the heat 
4t cump that night beside the Red Sea Jim 


li sat quietly by the fire, Sirain showed on 
Nie Sun-treneed lace 
Human intervention hws never stopped a 
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F THE FLEET OF FAT WHITE CLOUDS scudding across the 
sky, one Seemed to have run aground and stopped. This could mean 
only one thing: I was looking at the glacier high atop the cape of 
' Snactellsnes on the west coast of Iceland. 
“Pat! Pshouted down the hatchway, “Land!” My wife, the only other 
crewman on our 4{-foot yaw! Delight, came on deck 
“Don't ert excited,” she <aid. “Remember, this cruise has only begun.” 
And so it had, for our North Atlantic crossing from St, John's, New- 
foundland, a 16-day battle with icy squalls and cold summer gales. had 
been just a prelude. Ahead lay a circummavigation of Tceland. where 
winds may hit +5 knots, where the compass tells-fibs, fierce currents race, 
ancl charts describe i rock-studded coast 





Why saul aroune Iceland? For one thing, We ve spent veers crueine the 
cold Waters off New England, Nava Scotia, New fi iuntiond, and Green- 
land We've come to love the lonely seas and the stark beauty of northern 
lands. Then, too, we knew that only a handful of small craft hod accom 
plished the feat, and we wanted to join this select group 

Cruising Denmark Strait and: the Norwerian Sea. we would see some- 
thing rare in this day and age: a bit of unchanged past. Nearly eversthing 
hereabouts is agit was in Viking times—the sea, the rocks, the gales, even 
the language of «a people hardily resistant, both bv character and geo- 
eraphic isolation, to autside influences 

“Do wou feel like a Viking?” Pat asked as Snaefellsnes loomed ever 
larger: I actmitted [ did. For in raising its 4,744-foot-high peak we had 
made the same landfall curly Icelanders sought, returning home from 
Gccenland and Viniand nearly 1.000 wears ogo 

Crulls, cullemots,aretic terns, eider ducks, and those clowns of the cliffs, 
puting, appeared in increasing numbers around us, “Well, the-birds WETE 





Crogsing the wake of Wiking ships, Wricht By 
Britton and his wife Pat sailed their 40-foot vaw! 

Delight oh a beld cirewit of the hazarl-shdder WRIGHT 
coast of Jecdaned. Grim Sevdhisfiirdhur headland BRITTON 


Heft) dwarts thetr craft as they skirt the eastern 


shore. Hiding the wings of afickle wind, the author Photographs by 


Above) teins has foresnil. Pat—the «train of cold 


and fatigue written on ber face—tends the tiller JAMES A. SUGAR 


bat 


Iceland 


LAMES of freedom, first lit by the Vikings 
mire than a millenniom ae, burn in- 
tensely in this frosty land). Leeland or Lelounal 
in the native tongue, has no military forces 
of its own, butitis protected, underthe North | 
Atlantic Treaty Organization, by a contin- 
gent of CS troops known os the [celond 
Defense Force Colors of the national fag 
are symbolic of ‘three leelandic features: 
molten Java, vlaciers, and the sea 
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right again.” Pat commented. Friends of the 
miuriner, these are pmonge the speeches that 
feed irom the sen but seldom wenture: far 
from liane. So, seeing « ull some seven hours 
cariier, We had known land Was meur. 

We had alse come to recognize the true seu 
birds—fulmars, shearwaters, and various 
petrels—that spend most of their lives.at sea, 
returning to land but bnefly cach vear to 
breecL At the request of the American Muse- 
um of Natural History in New York City, we 
had been tdlentifving and counting all birds 
tncountered im our crossing. This fascinating 
pastime lightened many a tong and lonely 
hour at the helm. 


Reykjavik First Port of Call 


(in the acdwice of the Icelandic sagas, we 
held on for Snaecfellsnes, although it m 70 
miles north of Reykjavik, Iceland's capital 
und largest citv. We knew that the closer 
point. Revkjanes, was guarded by the nuatori- 
ous Fuglasker, o chain of islets, rocks, and 
ledees which extends 40 miles in a south west- 
erly direction (map, opposite), 

Once past this sailor's nightmare, we al- 
tered’ course to cross Faxa Bay. At? pom. we 
passed the contrete moles protecting Revy- 
kjavik's harbor and looked for a berth. 

Eves round with astonishment ut the sight 
of American colors, the skipper of a harbor 
tug suggested in English that we lay alongside 
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Kentucky-size steppingstone, Iceland nudges 
the Arctic Circle about midway aliung a well- 
traveled air route between northern Europe and 
North America. Despite its name, barely an-cighth 
of the iclanel remains lee-covered year-rounel A 
branch of the warm Gulf Stream swirls much of 
the Aretic chill away, making Revikiavik’s winters 
warmer than Chicago's. The Brittons set aff on 
their voyage from Newfoundland, which may 
have been the Vinland of early Viking colonit:: 


a trawler, (nedlfnr drnerion, to gave us the 
trouble of tending our limes as the tides rose 
and fell. We took his acvice. 

For the first time in many dave, Delight 
was silent—no Whistle of wind in rigging, no 
cash of waves against hull, 

“Will | ewer sleep tonight” | said. “Let's 
turn in,” 

Crush! Somebody jumped the eight feet 
from the trawler’s deck to ours. A uniformed 
lcelander appeared in the hatchway. 

"Customs!" he said, beamine. 

“It's 10 o'clock-at night.” 1 replied, “Den't 
you good people ever sleep?” 

“We sleep the whole dark winter,” he sail. 
“In summer we have davlight the night 
through, and we pay no attention to the clock,” 

He produced the only entry form he hadi, 
one for a iarge ship. We answered such 
questions as “Do you have any dead bodies 
aboard?” and “Does your ship contain ratsr” 
before receiving our Cruise permit 

The trawler to which We were tied], the 
customs man told us, was named for the is- 
land's first permanent settler. In this land of 
100 percent literacy he, like other Icelanders, 
knew a erent deal about the country’s history. 

“Ingolfur Arnarson came to Iceland inA_D, 
874 and later built a house where Rewkjavik 
now, stands,” the customs officer said. “He 
and other Norsemen who followed him found 
the island virtually uninhabited. Everyone 
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stems to think we have Eckimos here. We'y ‘ 
ae . eaten, ran EE: We've Fjord-scalloped egast challenged the sail 
never had any. Practically all our 202,000 ing skitls of the Britons, who began and 


people are descended from those first settlers.” ended their circummnaviention at Revi invik. 

The official left. We fellinto our bunks: We = which Norsemen settled’ in. the late ninth 
set mo alarm clock Century. Oehield fies the [celandi¢ flag from 

A senies of resounding thumps roused us at = ber main spreader, a traditional courtesy. 
6 am, Then, silence [looked out the hatch The U. 5. ensign wives from her mizzensail, 
way. To my horror, our lines lav in heapson the blue-and-white hurgee of the Cruising 
deck, and we were aclrift, A huge tanker wos Club of Amenca from her masthead 
headed for our berth alongside Inedl fur Arnar- 
Inn; someone hid casually turned us loose to 
make room for the newcomer 

We scrambled topside, and Pat tossed 
lint to the tanker. The crewman who caueht 
it heaved in liwstily, 

"Alo, ne!” | shouted. “We'll collide!” 

“Ja, ja,” sald the sailor, cheerfully continu- 
Ing to haul, When the crash came, it took off 
a chunk of our mahogany railing. 

Apologetic, the tanker crewmen helped 
mike us faust in a new berth, An fmedifer 
Arnarson sailor who spoke English broweht 
us redfish fillets for breakfast, so delicious 
they ulmoest made up for the lamauredl raul] 

“How's the fishing this season?” | asked 
More than 90 percent of modern Iceland's 
imports—ind nearly evervthing on the island 
must be importcd—are paid for by exports of 
fish-and fish proctucts (putes 246-7 and 249). 

“Fishing’s bad,” the man saitl “Foreign 
trawlers are miuking the cod scarce. As for 
herring, « recent change in the cold currents 
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Atop Teeland’s uneasy crust, glaciers slide 
to the very brim of boiling springs, steam 
vents, inl geysers. Some sheets of ice flow 
over active Volcanic fields. A pretty skier 


(below) slalom in Aust at Rerlingarl oll 
in the icy midlands, a realm virtually im- 
fenetroble in winter. Members of 0 skiing 
Class (rnctht) quewe up between lessons to 
peer down the throat of o hot spring: one 
mun warms his bare feet in het mod. A 
rivinlet of jee melt meanders al right 





has forced them away from [celund toward 
Spitsbergen, That's too far for us to go.” 

The cod in fegélfur Arnerson's hald would 
be made into frogen fillets and fish sticks, 
many destined for the United States 

Revkjavik proved full of surprises: One 
was the discovery that Icelandic girls wore 
skirts about ns short as those at home in New 
York City (page T47) 

“Tl bet they chante to ski pants in winter,” 
| remarked during «a courtesy call on Kar! 
Rolvaag., Untied States Ambassacor. 
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“Not necessarily,” said Mr. Relvaag, a for- 
mer Governor of Minnesota and son of the 
late Qhe Edwart Rolvaag, famous Norwegiin- 


American author “leelund’s coastal areas, 
Where most people live, have milder winters 
than my home state” 

A branch of the Gulf Stream keeps Revkja- 
wik's average temperature in January, the 
coldest month, at 41° Fahrenheit. Winter days 
ure depressingly dark and brief. July, the 
Warmest month, averages 52°, 

Althouch it was chartered os acitv in 1786, 


Revkjavik has few old buildings (following 
pages) Early turf-and-timber houses have 
long since cisappearec. To avoid tmporting 
high-cost construction materials anc lo pro- 
vide protection against the weather, nearly all 
of tocav’s houses. are made of concrete. But a 
few corrugated tron buildings dating from the 
turn of the century still stand,* 

(orateful for a chance to stretch our legs, we 
went sichtsecine afoot, The broad avenue we 


"See “Letland Tapestry,” by Livene Clark, NATIONAL 
CEOGRAPHIC, Nivermber 194-1 
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took fram harbor te city center confusingly 
changes its name every few blocks. Trving to 
gel our bearings, We came across many _pic- 
luresque parks and handsome pieces of statu- 
ary honoring some of Iceland's famous sons 

poets, pioneers, and politicmns:. One of our fa- 
vorites was-a heroic likeness of Leif Ericson 
presented tothe people of Iceland by the United 
States in 1940, We found booksteres evern- 
where—not surprising when we learned that 
the per capita publication of new books here 
is Dimost 20 times greater than in the U.S: 
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Each vear Hvalfjordhur handles 400 to 
500 whales. Some are server to humans as 
whale steaks; most end upas petfood. Despite 
limitations on the catch, Whales are rare today 
in Waters where old Norse salling directions 
noted ther abundance. 


Overfalls: Ocean on a Rompage 


We were still anchored off Hvalfjardhur 
When a vicious &0-knot gale roared down 
from the surrounding heights and hit us full 


blast. It raged for a day and a half, covering 


Delight's decks with -grittvy lava sand ond 
saturating her cabin with the emell of the 
whaling station. Nothing would kill the stench. 
As Herman Melville so vividly describes it in 
his classic. Moby Dick: “It hos an unspeak- 
abie, wild, Hindoo odour aboutit, such as may 
lurk in the vicinityof funereal pyres. It smells 
of the left wing of the day of jucleement; it is 
an argument for the pit” 

When the gale died and the sun shone and 

‘sails once more clothed the masts, we raced 
by Reykjavik and crossed the southern port 
of Faxa Bay without a care in the world. But 
then, as we came abeam of Revkianes Light, 
we encountered our first stretch of overfalls, 
these turbulent, treacherous waters [celand- 
ers call rest. 

Overfalls are created when a fast current 
from the cold sea depths strikes an underwa- 
ter ridge. In shallow water the current shoots 
to the surface and there makes vertical waves, 


sometimes four feet high, that follow no ci- 


rectional pattern but boil every which way, os 
ina maelstrom. Theyomay be found off every 
one of the island's horns, or promontories. 
Suckdenky we found ourselves in the midst 
of Furclasker’s overfalls, At that moment the 
wind died completely, so that Delreht leaped 
wildly about, going nowhere. Quickly [started 


the engine, and an hour under power freecl ws: 


from the frightening turbulence 

The following day a southwester piped up 
to 15 knots, and Detielt burbled wong over a 
benign sea. Our plan was, briefly, as follows: 
We would circle leeland counterclockwise. 
sling cast along the south coast, west along 
the north coast, around her great North Cane. 
and back to Revkiavik where we began. Then 
we would continue on td Great Britain, Our 
immecinie gonl was the Westmann Islands, 
Which Icelanders call Vestrmannaevjar. Thev 
le 55 miles from Foglasker (mip, frome 2317}, 
and we raised them in early afternoon. 

Until November 14, 1963, there were I4 


islands: tn the growp. That day fishermen 
working off Geirfuglasker watched in amaze- 
ment as the sea exploded with a roar and it 
geyser af water thick with cinders shot into 
the air. Thev were witnessing the birth of 
Surtsey, the world’s newest island* 

Surtsev has grown toa heryht of more than 
560 feet above the sea (pages 244-5), Now one 
square mile inarea, she atfirst hac two smaller 
Stand neighbors, but these were formed from 
soft material, and the following winter's enles 
washed them sway. 

We passed near Surtsey, but not too near, 
for wisps of smoke and steam still rose from 
her centre! crater. We had the eerie feeling 
that she might at any moment salute us with 
a salvo of boiling lava and bot rocks Our 
haven thatnight wae the litth-fishing port on 
Heimuey, largest of the Westmann Islaneds 
and the anly one inhahited (pares 245-9), 

A young lady of Heimaev, Erna Johannes- 
dottir, was in Maine as an exchange student, 
We had reid atout her before we left the 
States, and derided to call on her family when 
we reached the Westmanns. It wasn't easy, 


Custom Causes. Name Confusion 


Iceland alone retains © patronymic <vetem 
once in use throvehout most of Scandinavia. 
Here children’s surnames are still formed 
from the Christian names of their fathers, 
with seat or déitir tacked on. Small wonder 
our search for a Mr. Jéhannesddttir caused 
confusion. Finally someone tinderstood the 
difficulty and led us to. Mr. Joharines Tormis- 
son, Erna's father. He imtroduced his wife as 
Mrs. Gudfinna Stefansdottir, for a woman 
keeps her own name after marriage 

“Naturally, when we travel outside Ice- 
land,” said Mr. Tamasson, “sien hotel regis 
tere “Mroand Mrs«. Tomasson.”” 

Although Hemmuaey measures less than four- 
bi-two miles; Mr. Tomassen, lrke many of his 
4.000) neighbors, has a cet: he very kindly 
took ua for a tour. T asked how the island 
reacted to the emergence of Surtsey, 

“Feor, then curiosity,” he replied. "And 
some annevance. Vou see, we depended en- 
tirely on rain for fresh water. Volcanic ash 
sifted into our collection ‘tanks, ruined our 
supplies, and we had te impert all we used. 
Now a pipeline brings it Trom the mainland.” 

Ahead lay an airport perched on the edie 
of a cliff. Flugtelag Islancts—Icelandair— 


"See "Surtenv; Deland Born of Fire, by Stiaechue 
Therariiisern, NATIONAL CAGRAPHIC, flay. 144, 
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We cleared Sevdhisfiordhur early in, the 
morning, ghosting out to sea ona light breeze 
blowing out of acloudless sky. Our next desti- 
nution, Langanes—a duck-shaped point of 
lond-—lay 80 miles to the northwest. 

A mile from the horbor-mouth o southeast 
gile charged wp from astern and sent Delight 
surfing wildly before a sea gone crazy. This 
is dangerous: A small ship can run under or 
broach and take a knockdown from which 
she might not recover. I fought forward over 
a deck awash with icy water, and dropped 
the mainsail in-a heap. 

All day and night the little ship fled past 
the brooding, lonely land. The temperature 
dropped to 38 dearees. 

At 1:30 in the morning we picked up the 
twin flashes of Langanes Licht and, to sen- 
ward, 13 mystifying white lights that looked 
much like the lights of a town, We brought 
oul the Sailing Directions. 

“Tt save there ure bad overfalls there, and 
no lined,” | said. “We'll bold on until dawn 
nnd see what it is.” 

With daylight, we did see. The overalls 
praved no worse and no better than we had 
expected, and the lights turned out to be a 
fleet of 13 trawlers taking shelter behind 
towerme, cliff. These full-powered ships hac 
run for cover, but our litth vaw! had survived 
the gale and also made good our northing 


Arctic Adventure a Chilly Chapter 


Now we were halfway through our cir- 
cumnavigation and, thanks to the Norwegian 
officer, in a hurry. Rounding the tip of the 
Melrakkaslétia peninsula, northernmost part 
of Iceland, we laid @ course due weet, bound 
for the island of Grimeey. ‘On this passage we 
would be just north of the Arctic Circle. 

It was midnight and pitch dark when we 
entered the tiny harbor on the island's west 
side. Not one kindly light shone fram the 
shore to guide us, but we found a berth open 
at the encl of a jetty where a number of fishing 
boats were berl 

The sun rose pext morning asa fiery ball. 

“Red sun in the morning, sailor take warn- 
ing,” said Pat “Lets find someone and ask.” 

That was easy. All 85 of Grimsev's inhabit- 
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ants stood on the wharf inspecting their first 
American vacht, 

“What do you make of the weather?” | 
called aut. 

“Double vour lines,” advised a fisherman. 
“We shall have a bad wind.” 

Cirimsey's harbor is only a small cove with 
a“ concrete jetty protecting it from the south- 
west. It is wide open to any weather coming 
from due south. Not much later a full gole 
struck the rigging with # bumshee shrick. A 
wild sea thundered at the jetty, occasionally 
surging angrily over it. Sheets: of spray mined 
with cold rain flew ueress the harbor, Deliphe 
pitched and rolled, 


Stoo Sinks a Ship but Spares Delight 


During the day and following night we 
changed two fenders and four dock lines that 
had chafed to uselessness dwainst the con- 
crete pier. Islanders looked in on us from 
time to time, ready to help: 

“We just heard that ont of our large fishing 
boats foundered 50 miles to the north,” an 
ishander tolel ws, 

“Another vessel rescued all the crew. Prac- 
tically every vear we lose one or two bonts 
richt here in the harbor” 

When the zale ended anc the sun reap- 
peared, we were glad to leave, Islanders let 
ro our lines and waved. 

"Bless," they called, which in Icelantic isa 
wary of saving “farewell” 

The gale had once again impressed the 
Norwegian officer's advice upon us. We had 
planned to beac west from Grimsey and 
round Ireland's Horn. or North Cape, as 
quickly as possible. But now I was worried 
about Pat She was tiring too easily, and com- 
plained that her teeth ached, individually and 
collectively, Knowing that a dector could be 
found in Akureyri, Iceland's second largest 
city, We headed for it instead. 

Akurevri lies 35 miles up Evgaljordhur, 
Iceland's longest fhord and, with a light north- 
erly blowing, we hoped to make it in a day's 
sail, But just as we approached the fjord’s 
entrance, a southerly gale hit us. Unable to 
reach Akureyri that night, we took refuge in 
neighboring Olafstiirdhur. The next dav we 


Clacier-bor torrent, the Hviti nver swirls through southwest Iceland to the seo The 
swift surec. broken by shoal: and cataracts, owes is milky appearance to sand and silt 
released by melt water flooding down cliffs of the Langidkull icefield. Although too fierce 
and shallow for navigation, Iceland's many rivers hoard potential bydrociectric power 


that the country has ony begun to tap 
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tacked up Exjafjordhur, rounded smartl 
into the wind before Akureyri, and found a 
berth for Deligit, 

Pai located o doctor who told her she de- 
served fo fee 

‘Vou're just worn out fram undergoing 
hardships no woman can stand,” said the 
etwnd doctor, “This should teach vou tm stay 
at home, where women belong.” 

Feeling she had somehow to prove her 
womanhood, Pat tmuaode reindeer meatballs 
for dinner and served them flambe 


leclanders Keep Language Pure 


“Heliekt, ahov’” An womistakably Amert- 
cain Voice hailed us nest morning [rom above 
Col, Ragnar Stefansson hopped aboartlL Born 


in Sevelhisfjardhbur but raised in Babtimore, 
the colonel brought his family back to Iceland 
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after his retirement from the U.S. Air Force 
Now he teaches English and anctent hielorv 
ot the Akurevri high school 

Our conversation soon swung to Icelandic, 
one of the oldest living languages of Europe 
"Tt's changed) so little,” the colonel siticd, “that 
our children can read the ancient sagas a 
readily ws on English-speaking person can 
read) Shakespeare.” 

To keep ther language pure. Icelanders 
discourage the introduction of foreign words 
When a new word is néeder, an official com 
mittee cons it by combining existing one 
Thus when television arrived on the scéne, 
Icelanders rejected this alien ward in favor of 


sjontarp, derived) from two old words; sjan— 


sight; varp—throwing. 
The colanel had come to invite us to a 
dinner in our honer to be given that night by 
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moving ii—voung satiplane 
fnthusiast: await a tow. Saal 
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Iceland, which often sends con 
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Powering to a berth in a fjord 
harbor at Alureyri, Delight fines 
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ined bith seos that lash the pes 
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fwinspired Lutheran church 
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the citv and the Icelancdic-American Societs 
This group, pledged to promoting witlerstand 
ing between the two countries, certainly pra 
tires What it preaches. We enjoved a moat 
delhwhttul evening 

We actually welcomed the gale warning. 
posted] next dav, for by remaining hurbeor 
bound we could see more of this attractive 


city and ite 10,000 hesnttuble peonle 
Fuctones, Not Fish, Support Akurevn 


Abost conustal communities depend largels 
on fishing for their livelihood, and in mar 
of them corl is the bie mones-maker. Akw 
evn, on the other hand, bates its econom' 
On a numer of diversified Industnes, These 


nclude a shoe factory, a tannery, and a woo] 
processing plant The citv is the commercial 
center of the trorth ane leelane’s winter 
spars mecca. To our surprise it alan has 
d sailing club, perhaps the northernmost 
one in the World. It takes a hardy breed te 
sal] these waters; the dav We departed Aku 
evn our cabin temperature had tumbled to3.4 
deences Falrenhesl 

Looking an the map like a virantic chiw 
reuching for Greenland, a large peninsulp 
Vesthirdhir—forms the northwest corner of 
[celand (map, pace 251) Vestfirdhir means 
“the Wester fords.” itis a fitting name, since 
the many fjords slicing mto its mterior make 
it almost ac much water as land 

inte around Vesthrdhir: we would heal 
south for Reykjavik and the end of the ¢ir- 
cumnavigation. Vestirdhir was only 160 miles 
from Akureyn—but it would be a bump. 
ride, Rich day the winds grew stronger and 
the seas livelier, For hazards to navigation 
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the peninsula's shores take second place only 
to the south coast. 

On our second morning out the sun rose 
fitain as an ominous red ball. At 10 o'clock 
a northerly gale whistled in to lay Delrehl 
flat on the water | brought in the mainsail, 
# tazk made unpleasant by snow driving 
almost horizontally across the deck, 


Woary Sailors Fuce New Feur 


Relieved, the vawl came te her feet and 
settled to her job, doing seven Knots under 
jib and. mizzen, Sieet, replacing the snow, 
slashed our faces; our heaviest clothing could 
not keep out the cold. 

Pat hel a chill, [sent her below. Alone at 
the tiller, I suddenly caught a glimpse of a 
stark black headland only a quarter of a mile 
head of us, 

The Horn of Vestitrdhir? The tatfrail lov 
said it couldn't be; we had not come that far. 
L let Oelight sail herself while we pored over 
charts and sailing directions. There could be 
no doult about it; A magnetic anomaly hac 
drastically affected the compass. We were well 
south of our course ancl headed directly for 
the Hornstrandhir, a pluce of wicked head- 
lands, pinnacle rocks, and shoals we would 
never see until we drove upon them. We 
trimmed the sails flat as they would go, 

Soon another black headland appeared to 
windwanl Horritied, I realizéd we were well 
into the area of shoals; one of them could tear 
Delteht's bottom out any second. 

Frantically [ put her about, We plunged 
for the open sea, and after a tense 15 minutes 
vained the safety of deep water. Had we 
struck, it would have been the ene. 

Eric the Rel built his frst home on the 
Hornstrandhir, later he left for more fertile 
and hospitable Breidhafjordhur to the south. 
Chnlv a liththouse keeper at the Horn lives 
on the Hornstrandhir toclay. 

After we rounded the Horn and Straumnes, 
20miles fo the weet, the wind died tow whes- 
per; we had barely enough breeze to push us 
up a small fjord to the town of Isafjardhur 
(page 2644), 

Dark basaltic walls, rising to 7,500 feet, 
bracketed the passage. Unlike most fjords 
we had seen, this one—dkutulsfjordhur—ts 
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bisected by a narrow sandepit. Although the 
tongue of land is only half a mile long and 
nowhere more than a quarter of a mile wide, 
it is one of the few flat places on the entire 
peninsula and therefore home to most of the 
area's 3,000 inhabitants. We anchored in its 
sheltering crook ancl turneciin for some much- 
needed sheer. 

Next day a friendly Icelander, Mr. Svein- 
bjarn Sveinbjérnsson, offered to show us 
about in his Russian-built Moskvitch sedan. 
Driving with him through a verdant little 
valley, we come across a scattering of some 
30 small houses: “Summer hones,” our host 
explained in answer to our quizzical looks. 

“Why do they bother.” Pat asked, “when 
they're only a oiile from towne” 

“T's fair enourh,” sad Mr. Sveinhjornsson, 
“to escape one’s neighbors and the ever- 
present sea.” It had never occurred to us that 
senside living could become monotonous. 

Pat was fecling so uncomfortable by now 
that it seemed unwise to delay the lost lee 
af our journey any longer. Sheep browsed 
oo the narrow beaches beside us as we again 
swung Delight into the ford’s narrow chan- 
nel. The clouds above Vestfirdhir’s glacier 
appeared afire in the crimson light of the 
setting sun. Night fell and the green fuores- 
cence of the aurora borealis flashed and 
twisted across an incandescent sky. It was 
such an awesome and haunting sight both 
of us were Joath to go below. 


Quick Cure for a Now-rare [ness 


The run to Reykjavik was a romp. The 
wind held fair, the compass behaved itself, 
and we had the feeling the gods of the north- 
ern seas had tried us; found us-net wanting. 
and rewarded us with a pertect passage. Once 
in Reykjavik we wasted no time in finding 
Pat a dentist. His diagnosis: scurvy, 

The disease stems from a lack of vitamin C 
in the diet: in the old days it affected the 
crews of wind ships long at sea. It can be 
averted by drinking fruit juice. Although we 
had cans of juice aboard, constant crises made 
it dificult to follow any schedule, and Pat had 
obviously consumed too little. But vitamin C 
tablets and fresh oranges cured her within 
un few days. 


Sanctuary in a desolate domain, a Lutheran church at Skalholt huddlesin winter's chill. 
‘Trenches in chevron patterns drain farm frelds that would otherwise become bogs during 
spring thaw. Less than five hours of daylight brighten Ieelund’s fae at midwinter: As 
lf in recompense. the mcnight sun often makes o ginnmerng twilight of summer nights 
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Our circumnavigation of Iceland was over; 
only the nen to Great Britain lay ahead. I 
would be epilopue—bult what an epilogue! 

Winter weather had definitely set in, Gale 
followed enole, alwavs from the southenst. 
They made the south coast we had to puss 
again on the way to Scotland a lee shore and 
the passage an impossible beat to windward 


Caules Hold Yacht in Port 


Every morning in Reykjavik I checked the 
weather report Dav after day [ returner! to 
Delekt and reported to Pat, “No go. What 
shall we do this afternoon?" 

Some days we followed old trails of the 
Vikings, riding [celandic ponies. Averaging 
only 13 hands, or $2 inches tall, these rugged 
beasts have changed little since the Norsemen 
broweht the first ones to the ishand in the long 
ago (page 252) 
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On our thirteenth day in Reykjavik, | made 
my usual trip to the racio shack of the loeland 
Coast Guard cutter Mana Julta for the 
weather forecast [ noted that the mountains 
were White with fresh snow. | groaned. 

“Will we never get awave” | asked the old 
Leaman on watch, 

“Far from home 15 far from joy," he replied 
“Winds today will not be toa strong. Yeu mits 
not get artother such opportunity until spring 
You had heetter go. Bless.” 

We had sal on and were cleorning the har- 
bor within the hour. In three tlavs, racing be- 
fore a fresh northenster, we mace half of the 
775-mile passage. We started to relax 

With darkness on the third day came o 
rapidly falling barometer. Gradually the 
wind veered to head us. It freshened By 
‘o'clock in the morning it was howling in, 
dead on the nose, al gale force 
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Concrete phalanx of apartments in Reviciavik 
Hho iL DOES Of Tee ws CES ea Wiis ad wl 
leclancic iwellings—bullt of stone and timber and 


| | 
faced with so— wore asummer thatch of ere 


om, 


wrasse, | he He Ti Concrete ir this < Pntion hi 
nailed the denise of the olelestyl Mises) few 
min even m frente rural area 

Television came to Iceland onl, Ciree® veers met 
The nation’s single channel beants local, European 


and US, pregrams to 30,000-set« 


His eye on the future, Skarphedinn Johannss<on 

ibgve) seeks to free nohive ure hitecture Eresim: tte 
nm@ie inp of convention. Hie Inventive deen fim 
the leeland exhibit at Expo 67 in Montreal won 
Intemnional rH Vue ts Helore him Treat- 1 Working 
model for o schon 


World-renowned guthor, Halli, loexcness won 
ihe 1955 Nobel Prise in Literature far hie “vivid 
Sjere Wee Vh hich has rene worl th reed! morratr 
art of Iceland 





Sailing Iceland's Rugged Coasts 


You do not trv to beat a racing yaw! into 
this kind of weather: you heave her to and 
hope not to make too much leeway until the 
wind comes fair once more. I furled the main- 
sail and bageed the jib, leaving only the miz- 
gen stancing 

We went below, macle ourselves os comfort- 
able as we could, and left Delight to the wind 
and sea. We stayed in the cabin, generally 
speaking. for 14 days and nights. Occasionally 
we macle sail and tried again, but not for long 
Once we barely got the canvas off before a 
equall, with winds gusting to SO knots, sent 
és scampering below afain. 


Close Call With o Mid-ocean Hock 


Having no sun, no stars, no Way to figure 
position by cead reckoning, we hadi little idea 
where we were. We were to find out in a ter- 
ritving way, 

It was one of the days when we managed to 
get the fib run up and go to sailing. Pat had 
the helm, | was clinging to my soggy bunk 
irving to sleep 

Then Dheard Pat scream above the din of 
wind and seas, “Come quickly!” 

[ was on deck in time to see a gaunt black 
rock dear] ahead, towering above our masts, 
a lather of foam at its base. Pat, using all her 
strength, was forcing the tiller to the wind- 
ward ral Jelteht fell off the wind, lay fat in 
the water as the gale caught ber broadside, 
and struggled clear of the great cliff with pos 
sibly 200 yards to spare 

“So we know where we are,” | said waiter | 
had recovered sulficiently to talk arain We 
both knew, The cliff was Rockall, 225 miles off 
scolland's Outer Hebndes (map, page 240). 


Degtech arbor at Isafiirdhur. onthe porth- 
West coast, proved a welewme shelter to De- 
eat after a harrowing escape from disaster 
on nearby ship-killing <hoals, The author 
sailed into the danger area when his cor 
puss needle, affected by local anomalies, 
failed to read trie. 


Stinging spray doused Wright Britten os 
he races against time to complete the cr- 
chimnavigation of the Saga Lele before the 
ansiaucht of winter. Once the feat had been 
accomplished, the modern-day Viking andl 
hie Wite struck out for Seatland an the last 
lap of a 4.800-mile woyaee that would have 
taxed the stamina of Norsemen of old, 
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Rearing 70 feet above the sea and less than 
100 feet in chameter, Rockall has taken a 
dreaciul toll of lives. In June 1904 the Danish 
vessel Verge bit the cliff. More than 600 peo 
pie, bound for Amernca as inumigrants, died 
in the disaster 

Had not Pat kept a good lookout, or had it 
been night—for Rockall ig not ghted—Der- 
‘eft's bones and ours would have joined those 
Wready there. 

The near disaster at Rockall reminded us 
that safety lies at sea. Danger comes from the 
lune. We worrted about our landfall on Scat- 
lnnid’s Outer Hebrides if the gales continued 
Thev did, 

On our 19th day we sighted land through 
the fort and rain. The gale was driving us on a 
let shore. Our only chance was to try to sail 
through the rock-studded Suund of Pabbay. li 
we missed the entrance, there would be no 
turning back. It was a wild, nightmarish ex- 
mnence. Surfing down the faces of ginnt 
Wives, driven by gale and current, Deligit 
leaped ahead, narrowly missed a amall island, 
and then was th smooth water. Thankfully, we 
anchored behind Kismuil Castle off Barra J<- 
land. Delight was at lost al mest. THE END 
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“We will make our way 
through the safe waters. 
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OWEN VAMAthe Lion’ —his people call him, and I could 
see why, King Sobhuza I] looked every inch « monarch 
Powerfully built, he wore the traditional Swazi loinskin- ane 
shoulder cloth and sat barefoot upon a tasseled red chair. His greet 
ing raciated the potse and authority acquired during 48 vears on the 
throne of Swavilane 

He seated me ona couch near him, and for a brief neoment we 
examined one another with frank, wordless interest—men of two 
different worlds, the king and L He has been-a king longer than any 
other living monarch. Vet, paracoxically, the litte land of the Swarts 
next month celebrates the first anniversary of its independence, after 
66 vears as a British protectorate 

Apeaceful place, Swaziland lies very much in the shadow of the 
Republic of South Africa, which adjoins it on three sides. To the 
east, stretching to the Incian Ocean, is Mozambique (map, page 270) 

With only 6,705 square miles—less land than New Jersey 
SWawilane i southern Africa’s smallest country and one of the lewst 
known. Incoming mall, m factsometimes gets misdirected to Swit- 
rerland) The nation’s biesest city and administrative capital is Mba 
bane (pronounced 1M-ba-ban), a bustling town of [4,000 testled in 
a sheltered! valley of the Western high veld] (paees 774-5), 

But in this miniature kingdom there are beauty, a temperale 
climate, and the tneredients lor a prosperous economy. Rugged 











Hailing the rebirth of his nation, King Soblhura || sueaks ata 
ceremony murking independence from Britain, roler of Swariloned 
ance the Boer War Return of sovereignty last vear for the minia- 
ture southern African kingdom of 400,000 fulhlle the monarchs 
lifelong: goal, Guiding he people along a path midway between 
traditional Sway and Western cultures, the king here wears his 
finest trappings: dark Gell plonees of the widow bird, nec bourice 
feathers, otter-fur headband, and oxtall cape 
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Swaziland 


SERTILE sol, good climate, aid ich min- 
eral resources—iron, mebestos, and coal 
—ive southern Africa's smallest sovercign 
nation heape for the future. The Swazi king- 
dom, totally [and- 
locked, ranges from 
low biel welel ariel 
lush iorigzoted wal- 
Lews to maint, rollin 
rider: winel forests 
Of planted pines 
AREA 6,705 sq, mi. AGPULATION: 400,000—17 
percent African, chielly Swan, a Bante poeple 
LANGUAGE: Sisywalt, English AELIGHeS: Tribal, 
Christian, BCONOMY). Cor, sear cine, cotton, 
riee, tition, china frat, foresiey, MTT MLA SOE 
Cites: Mbahsne, pop, 14,000, capital; Manzini, 
POO commercal center CURRENCY: South 














mountains laced with boulder-strewn rivers 
ria in rows alone the western portion of the 
country. A fertile belt checkered with farms 
and citrus groves-stretches from north to south 
across Swaziland'’s midsection. Farther east, 
eek cattle craze on the low bush veld. 
When I met the king 4 vear ago, in the par- 
lor of his Victorian-style plantation howse at 
Masundwini—*“the place of the palm trees"— 
1 could not help wondering about the coun- 
try's future, Was this tiny land ready to move 
ott from under British protection? How could 
it survive, caught between the opposing racial 
polickes of the Republic of South Africa and 
the rest of the continent? 

But the Lion King spoke hopefully of Swa- 
ailpnd’s future. He talked, too, about the first 
white men—British antl Boer tracders—who 
had arrived almost 150 yours age, 
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Atmcan rand (100 cents) 2.40 US 


*My ancestor, Sobhuzn [, dreamed that 
they would come,” he said. “They would be 
the color of yellow mealies [corn], and their 
hair would be like the tails of cattle. They 
would speak in an unknown tongue and know 
not the courtesies of humanity 

“When they didcome, our wise king warned, 
it would be futile to take up arms against 
them, for their weapons could kill at great 
distance. So we received them peacefully.” 


Swazis Signed Away Their Heritage 


King Sobhuza’s account of what followed 
reminded me of our own wild frontier duys 
in the United States—the gold sintkes, the 
wamblers, the cattle thieves. Inevitably, the 
Swazis fell prey to slick concessionaires, As 
their king signed paper after paper, their land, 
their minerals. anc their grazing rights melted 
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she brought ina Zulu teacher from South 
Africa and built our first school. I, her eran 
On, Wis one Of the first student 
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Swaziland ‘Tries Independence 273 


Looking at the framed photograph, | 
thought of other pictures. Formally dressed 
American Indian chiefs had posed self- 
consciously like that on our Capitol steps— 
engaged in similar futile missions. 

The ancestors of this remarkable king 
were members of the Dlamini clan, powerful 
in southeastern Africn since the mid-18th cen- 
tury. The: Dinmim had migrated south from 
central Africa to this-area, conquering as they 
came, Defeated enemics were turned into 
loyal vassals, By the 1840's Ring Mawati, son 
of Sobhuea |, hac completed his forebears’ 


strigele to weld some seventy of these clans 


into the Swazi nation. The unity he inspired 
shill typifies the Swarzis. 
Council Meets in Cattle Corral 

That umity was evident the day the king 
spoke before the Swazi National Council in 
the row village of Lobamba (pages 268-9). 
The council by tradition meets once a vear 
in the queen mother's cattle corral, anct mem- 
bers hac gathered to hear the king speak 
about the responsibilities of independence. 

Lobumba had never held such a crowd. 
Princes, chiefs, ancl men of lesser status— 
from all over Swaziland they had come, I 
joined the milling throng outside the meeting 
ground, But as we funneled toward the en- 
trance, progress slowed to o crawl. I looked 
for a better way in. 

A chief of royal rank walked by with pur- 
pose in his stride, and I left the crowd to fol- 
low him. There were no silks or aatins, no 
ruffled collar on this aristecrat: fust a loin- 
skin and o red feather in his olled hair to 
sinify his nobility. From the slit in his ear- 
lobe a cigarette dangled, and o vellow tron- 
sistor radio bounced on his hip. 

Fortunately he took pity on me, a stringer. 
“Come this wav,” he saic. 

Together we squeezed through o hidden 
entrance into the cattle corral. Fierce-looking 
roval quarcls, their hair bleached by sun and 
sprayed’ with fat, shepherded the incom- 
ing crowd to seat= on the muddy ground 
Then, brandishing their knobbed sticks with 


outhoritv, they cleared an aisle in prep- 


aration for the entrance of King Sobhuzn IL 
My new friend—I learned be was (Chief 
Mkosini, a ruler in the lowland bush veld 


—ésteered me to an unoccupied square foot of 


mud next to a warm and fragrant heap of 
cow dung and motioned for me to ait. 

Sit? | glanced down at my freshly washed 
khaki trousers, then dropped my aluminum 
camera case into the mud and perched on it 

But something was wrong. From all «ides, 
angry stares were fixed upon me, A wild-eved 
vealot of a guard loomed up. His scow!l, the 
handcuffs clipped to his belt, and his gesture 
—wrists crossed—were plain enough. I was 
about to be arrested, 

Just in time, Chief Mkosini came to my 
rescue, “On the ground! Before our king, all 
must sit on the ground!" 

Tt was well worth muddying my last pair 
of clenn pants, for immediately friendly 
snules surrounded me ‘again. 

From the gate, now, came the sound of 
chanting. Thirty-five young warriors, nuked 
to the waist, pranced down the puth that the 
guards hal cleared. In thetr leit hanels they 
held spearsand cowhide shields. In their right 
they carried bundles of leaves 

“Are those Jeaves symbols of peace?” | 
asked Mkosini. 

The question puzzled him for a moment. 
“Symbols of peace? Oh, no! The leaves are 
for the king and his councilors to sit upon. 
The ground ts:miuidy, you know.” 

Indeed! I looked longingly over at my 
camera case and meditated for a moment 
on the prerogatives of royalty and the elite. 


King Weleomed With Chant of Praise 


Suddenly, all around us, people began 
buzzing and humming in astrange rhythmic 
way that was half song, half chant. The 
sound rose in a crescendo, the older men ex- 
horting the others like cheerleaders at a foot- 
ball game. 

“They ore singing the praises of our km,” 
Mkosini sani in my ear, trying to make him- 
self heard above all the praising. 

The king and his roval council, the Ligege, 
hac entered now, und were taking seats on the 


Night haunt of the international set, the casino of the Roval Swazi Hotel lures visitors 
to the roulette table Here the author found a diverse clientele of Portuxuese from Moeam- 
bigque, Italians, Swiss, French. i sprinkling of Swazis, and many South Africans. whose laws 
forbid cambling Neatling against a mountainsule seven miles south of Mbabane, the resort 
rmbraces a ewirming peo), hel «pring, anda deenie 1S-hole golf course. 
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Let others Ware war; vou, Bap Austria, mother is ta keep trick of the sitintion. Sor 
marry —for the king s fertility and bealth fre of the king—and sometimes even hs nephews 
identified with the nation’s welfare. He is ex- Become princes, and may have limited 
pected to mary several wives each year from power over auilying principalities 
Wiitied sectiins of the country, and to beet In the micl-1 8000's the Swazis held much at 
mire children than anv of his subjects: King the territory that now surrounds their tins 
[OOF I has more than filty wives country, defending it -agramet fierce raids hi 


Dhe royal lineage, understandably, be the Aulus. When the Swazts appealed to the 
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Where a mountain onee reared, 
A man-made cmiier steadily deepens 
[ron mining beean at Newenva in 
ial, atter fests showed the Bomvu 
hidge to be more than &) percent! 
lreomnerech liemtite AO ceneertion 
built 136 tmles of mitra to carn 
thie or in ioe oom. hn yuaa Li stioment 
ind eve developed conl deposits 
Wong the moule to stoke the trains 
steel mulls ip Japan Wh We vour Vit 
linwliv the entire meuntan, taking 
on cetomated 20 million tans of ore 
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Rust-red stain from iron ore tints 

Tepe COnOre © aro tiinne 
fh Storia Avare clita re in the rrr 
Lain fiervewls that 43,000 vears fro 
cronies Africana mined the ore 


orobably for use as. techy pairt—the 
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caries mine eye art bE aE a Known 





In the wee morning hours | witnessed the right into a coffee-scented bacon-and-erg 
finale of an epic gambling spree. Starting with diawn. Outsicle, the sin rose aver Meimba 
A mere S200, Sir R—a mysterious loner—had Mountain, and the cocks crowed m Lobamba 
plavec three nights through an 
up bo S$0,000. The picture of cold are caleu- 10 miles northwest of the Exuhwini Valles 
luting concentration, Sir KR wore out one set (ne i avery modern operation. [he other 
of bleary-eyed croupiers after another, He is the oldest known mine in all the world 


riin his 4tuke Two iron mines écar the Newenva Hill. 





ACHl Winning anc winning [ visited the new Newenva [ron Mure first 
Sir K finally cashed tn his chine and left a huge terraced pit sunk into 4 mowUntan 
But the less fortunate, ever hopeful, stavedto crest (above), The chatter of air drills drifted 


numO Che levers of the whirring slot machines  upfrom that mammoth hole, and giant clectric 


ehowels ferl the vellow trucks that bustled 
around like busy ants 

Donneford Wentworth, manager of the 
mine, told me how it came into being “We 
are @ United Nahons oneration ina practical 
he sawi “Britishers, Japanese, Portu- 
flcse, Norweerians, Swaris, and South Afri 
tata—like ovsel{—all working together 

“We blasted tunnels through the mountains 
and built & 1 6-mile railroad, It link< owrmine 
to on mottern ore-loadinge wharf in Lourenca 


STS, 





Marques on the Indian Ocean. And we've 
developed coal deposits down in the bush 
veld to fiiel the trains,” 

Within a decade, [ woe told, much of the 
mountain will be gone—gobbled up by fur- 


naces of Japanése steel mills, 5.000 miles 


away to the northeast 
Don and f chrove down the mountain lo an 
attractive crescent-shaped village built for 


the mine's Swart emplovees. There | met 


0 VoOuUnE Scientist who wae mining the past. 








swaztland Tries Independence Ps] 


Peter Heaumont, archeologist from Wit 
Watersrand University in Johannesburg, was 
busy claseitving humdreds of Stone Ace arti 
facts, When be offered to show me their origi- 
nul resting place, | accepted with delight 

Che rey) oe the ste. theweh, proved Tur 
from dehehtial We clawed and slipped our 
way down a clit face on a precariously steep 
trail unttl we reached « cave due into the 
miuntninsice 


Early Men Mined “Blood of the Farth' 
Peter gestured at the gouged and broken 
cavern walls “This is by far the aldest mining 
sud. “The ash 
avers have been carbon-dated ot Vale Uni 
versity and Groningen University in the Neth- 
Chey prove the mine wis worked no 


Operation ewes found,” bye: 


erioncds 
long ao as 45,000 vears 

It seemed! incredible to me: Stone Age men 
mining metal ore 

But Peter explained. “The fact that this 
hematite iron ore obviously meant nothing 
l—and mv sponsor, Professor Ravy- 
mond Dart of Witwatersrand | InNIMersiLy, who 
here 


Were atiracted by the ore = colar 


Lo) Liem 


Scrut The believe those ancient men 


He picked up a fragment of ore sind handed 


to me. "The che hes in tts name. [In Greek. 


hemahte means ‘hloodlike'’—or “hlooc! of the 
earth” Skeletons of early men smeared with 
thé mecdeish stuff have 
rica and Europe. Africans still use it, in 
i rituslistic way." 

L remembered, then, the ocher+“olored pegs 
mothers 


been found tn bat] 


id seen in the queen headdress 


Hloaed ri} the earth 


Medicine man's bedside manner: Fren 
riedly clancing, bellowing. and brandishing 
Lepedr as four ot ine wives beat drut, herh- 
Hist Lukhias Nkambule work= himself into 
1 Gane? fo treat a patenh Otmumenterd wie 
And OC htt etained necklace hein suminot a 
Fait beet Which ermii@Qgers Nkambuli 

With the help of roots, bork. and mecicinal 


herbs, to work hie core Herbalists ame iti 


spairit 


rineéts Gite chr A fow oF an oy Pop their 
minisiru tions 
in A A a thi author departed Me ROUTER CELE 


purue) the Coat toes wht were haveing with the 


nid become relutivels: well wu 


fotient Over the cost af thy trealinent 


Catching the spirit of dacldy’: 
~*~ iaimbule breaks inte danci 


races. 
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erik at “Lbeartis 


stuck 


ball 
Phil a 
| d 


Lary men knew that when they 
samething throuch a living creature 
mushed out and the victim fell down. never to 
move again, Perham the sticarecdd the bole: 
of the bones of their dead with this hemutite 
blood’ in an attempt to bring them back to 
ite. Perhaps. oven, to ensure some kind of 





Munorigniv—that mieht have been the first 
religious ritual.’ 

Modern Swazis use iron to 
prot 


I 
<till cane 


shai a eHlerant 
forthe qaserars [ajeenrs) that tribesmen 
l caw these everwhere. To cee how 
they Were made, I sought out a blacksmith 

utied by Solomon RB. Mavimbela: o bewared- 
ctl man who alc | BSL Uti Le Marae. 
Mbabane, |) heaced my Land-Rover into the 
ror tare enmtt of the city Phe Stee yy, chee yn) 
Futted trail hnally fattened out onte im undiu 
Hn MOUNLAINtOp strewn with giant granite 
boulders. Among them, linked by winding 
Cehve 








paths, clustered groups of thatched 
huts. each with its patch of corn and EYLTITT- 
Blue smoke filtered through the thatch 


Kins 
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quite an untivence on the rest of Africa. A calm 
ing influence, This 8-2 good-nat (rev) country 
one Without the wsy ital bernsion be” asi 
the Swazis are all one peoole. The country is 
lortuniie, too, In havine a leacler like Kang So 
hue a a skillful cinlomat, and very fu jl fe 
SWiariline, Sir Priv told me, hiirt mace im 
pressive economic strides since World War HH, A 
Huge Man-made forest—l04 res of pine 
Hl eucalyntus bre has been | alone 
| cr cod in Lop cit t Pp iw] lel i ry 
iG LITE ol t Liisl-frowing forests in thu 


Word, tie trees gre processer bv the Usuty mil 


{Ly STOVER tet] Vasil TT Pp The ch fer’ 
iF 1 
In ihe Lem rete coals the mariiile vweldils 
[ LEE WII Troe Lae t LOE Ee wwe wl 


: 
j ] =| ' oF 11 li =e | : 5 , 
if PL yee al vit Laba Led Ul li nh oi) | iil 


Wier cane, Cus AN nce 

SD SWhrHand 1 nol dependent on a.one-crop 
CCE Ir | ry Hehesth Sear, Wine Php 
Otton, leet, w bat Pit aresnertible: 
tt i, | ori | i | Lin Lug 

Hut Sir Francs Ww ru int aut thot 
ith LP | ‘| if clearl ri ij 

f an re Corre | | mm. OL pre 
fart te <0) uel few thos vi rec! 

SW ii Che average emall farmer raises jue 
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my to landowners of European descent breakfast vrapetnoit for Britons ane other o cy 
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Homed executive, a henchman frowns his concern over the 
price ot npr vement Ata council of chpers. has istrict cain 


miciriner Wrred him junel hr pec? 1 TCE A ey Seon ary 
school by assesting-each hewiiman twe cows. With such sel 
helo schemes, the kingdom strives to spread education ina 
lant plagued by TS percent diiteracy. Kowal touraco feather 
and bulging brefcase cive doulile distinction to this heaelman 


uf the wetern Ahohho Detrict 


are kept for paying lobolo and for ritual pur: 
poses. His catth overgraze the land, encourag: 
ing eresion; hie farming methods ruin the soil 

“Sul,” he pointed out, “the Swazis have 
Toate fast progress, The literacy rate is 75 
percent, butitis falling They have new schools 
ane o fine gericultural college now." 

Like mast of the country, the fertile middle 
veld is a patchwork of Swazt- and European: 
owned land—a result of that 1"th-centum 
paper conmyuest Cracdually, the Swaris have 
bouwelit hack land from the foreigners, through 
the Swuzi-sponsored Lifa, or “heritage,” Fund 
Established 20 veors age, the fund served a 
dual purpose. Catth were culled from the larg 
er Swazi herds—an action which, of course, 
reducer owerstocking. When the animals were 
auctioned, part of the proceeds went to the 
Lita Fund to buy lanck More than o quorte: 


1 


es | 


im fh 


of a million acres have been bought 
this Wily ane! apportioned ut tic 
Swirl Gurmers 

The intermingling of Swazi anel 
European farms has resulted in a 
remarkably smooth relationship be- 
tween Swazi farmers and their white 
neighbors. Sir Jolin Houlton, owner 
of papava plantations in the Mal- 
kerns Valley. explained it to me 
“Panmers of both races understand 
cach otherand geton very well. They 
face common problems—droughts, 
hailétorms, cattle disense¢e—and heht 
them together.” 

Sir John, in sddition th farming, 
res icles swazilands 
upper chamber of its Parlinment. 
Like many Enelishmen, he devyot- 
edly serves the countrys Hedgling 
fovernment, 
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Doctor Drives Spirits Away 


Leaving Sir John’s comfortable 
home, | drove across the Little Usutu 
River to Mangini, Swaziland's cecone 
largest town and commercial hub of 
the country. Here again one finds the 
old Africa and the new—a teeming 
native market ond suburban. streets 
bordered by split-lewel houses with 
swimming pools 

East of Manzini, the road winds 
cently over o ridge at Hhelehhele. 
According to local legend, a wizard 
named #imu roamed these hills to 
tear out the Hearts of unsuspecting 
travelers in the dark of nicht. Belief 
in tmigtic, even today, rules much of 
Sart life. Sarcerers, the Swiavis believe, can 
use lichtning asa weapon, and raise the dead 
in the form of tiny flickering shaclow spooks 

1 hael heared much of Swiaziland’s medicine 
men, or herbalists. [Isaiah Magagula, one of the 
king's councilors, took me to pay an office call 
on one af them, Lukhas Nkumbule, who prtc- 
tines his esoteric art near Aipaka—a bone’s 
throw fromthe domes of wu new British nuclear- 
detection station 

‘Or Nkambule is very eood with enemus, 
bloodletting, poultices, and vapor 
Isaiah remarked. “He also seis bones and can 
talk with many spirits.” 

“Doctor” Nkambuwle ereeted ws cortially 
snd: directed us into ane of bis huts In the 
Hooam af its interior, four Women were Monot- 
onously beating large oxhice driims 

“The doctor's wives,” saiah explained. Then 


tte ka 


7 
© Toor tar technniga@e from tus woman. | thought 
1 





he pomted to a fiture slumped on t 


“There is the patient Pis-fumily has paid the sitting on the bones three times, sie flicked 
doctar to drive the spirits from him” them oul with a flourish onto a straw mat. Be 
Phe drimminge burst into «frenzied beat a tiles small bones of animals, her cast incluced 
the doctor, now a terrifying figure, appeared cen stella: cons, stones, nuts, and a jumble of 
dlhouctted against the low entrance of the hut less identifiable bits mol pieces 
nage T30). He entered, brandishing wm spear 1 “The shells are the spints,” ismoh exniames 
one hand and a wildebeest-tail whip in the “That tortoise-shell piece is a wizard” He 
other, Linder a mon of echer-tinted hair, his pointed to a scattering af antelope metatarsal 
eves Hashedl like fire. bones. “The big bones are men and women 


\ hah Tl rec in the } ti becrrenit | 4 this iT} iil The thie one ha ee aT icl wirls 
apparition bellowed, grunted. smd 


Carter] aout the tut Al times i 


onivererd as if he himself were pas- Plowing. tor mealies. the: =mall-earec] com of the Sota 
ash Dy a spiril. Sucddeniy the drum Laney, benming Salomon Lam rests from a seasonal tas! 
nine STOP I cm. wii 6 heh-nite hed iroestedd bY tribesmen orross the lan L A teen of Foil owe! 
Donald Duck webs Cpu rev] wat. cuided by one san and whipped bv another, pulls bis plow 
4 i j rit te Pw oer ro Ce eae oe [ me epee bie 
oUning lke a phonderaph record Phe grain will be ground and mixed with pumpkin to make a 
wed be: in 4 wirniie that form: Oo hisio Swe dish Despite ube lertilit 
played al too fast & speed , 
i Lt Cl SLE Ge) Pee Tt REE, ees) ae! rae Le 


lea ih nicer! wa ine hispert cl. 
OW VOU are bennine the <pirth” 

CH course I asked fora translation 

of this other-world pronouncement 


SL listened carefully. then in his 


BLA 


show, measured way, he replied, “The 
sprit, He is Wanting more mone 
ow.” When | left, the hareline was 
ctill wooing on 
Two miles down the road we vis 
phe another ‘leah rin the occwull TL 
lady named Mabhhakwenr Latesi, a 
diviner. Seated cross-leected in tron 
f her hut, she wae surrounded b 
1) hall cirele of clients She enawee 
busily on a stick, pausing périndicalls 
to say something to her group. Each 
statement Was punctunted with o 
niet undadviike belching sound 
They have come to ind out about 
come stolen money,” Isaiah sad 
“Luba will know who took it” 
Her technique: 1 learmecd, was to 
Lhirow oul statement® to the group 
Rach time, in Pespinse, me chent 


clan chvthmical 


ly 
vot ly anc chan 


“SUG, Severviid— VV eb agree, Wi 


= L : Coe 7 i | 7 
LETeE Sometimes the chant was 


. J w . - . | i] 
laucl. contirming her statement But 
When ter sucence chanted spitiv, 

L. J . = = == 
Se ink the answei mS NEPAL VE 
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dence together ane fine 


Like § gewiel hawver, she tri 


Here the m4 | 


wer by process of elimination 
But ber technique apparently wasn't 
working too well today, for she sent 
her apprentice to fetch “the bones 


q ‘| 
hev were real Sones, mal clic . ea 





dice plavers back at the casino could 
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she Will che fren the 
Te 


fiver to drink 


io His SUN )ect. 1S uuh WItiAtedd re 
“Sow, if a man 
falls betwen ftitro Spirits And 
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thie memne cet] 


Wreomin. thant proves 


And if the black mext ti 


stone is 
Weare, 
aye ys 


he we eed q a ee i T 
CTésung it seemed to 


Whipping up o small-gcale stampede, beniboys tun 


Ine ol Lye erevigund 





tthe Deanne on the crime. “Who stole the 
moneys L es hee 

Isiah pointed to on age-vellowed borne 
that had landed in front of & Porturnese com 
“That means an old man took the money, and 


away in the cirection the bone | 


third 
DOIN be 


he ran 
That way, 


tte 3 Wwe! Garecloon, mot toed 


toward Mozambique 
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Lust-miinute towches rroom attendants of the queen pot hes 


pak rove | LCi hick il | ait il a | ‘| } Tule i} eit ga] wid Bolg ri 
coftunes, Women te Lhelt ha ! ) concent sinn 
Ee | ic the ered Mth ow Pi [ant iu 


Maidens en masse brandish flashlichts and kr nahi 


Henne dine ot Lehamba, Gathered bere for lodenenche nc 
Dav festivities, they perform the traditional reed dance. In thi 
nthek) ru I in Tepe thee mire Wes. Bel Cut i] 
fo) PETAL Le Wiriectee|en Groin) the Quen mothers tut, tt 
feafirming their allegiance to the She Elephant. [tis the kenge 
right t joc another wite fram among the mauden: 
he reached the advertisements Eingrossed, he pored over pictures 
of sleek cars and other Western luxuries, while | gave Hi Ops Uo 
hts chileiren—all 16 of them. Solemntly, politely, each chile stepped 
up to receive the candy, then flashed tie a 4sh¥ stoic of thank: 
Chief Mkosim laid the magazine aside with one last, longing look 
and became the Practices Tos! 
Because the chit teas several familws, his home wae a willie 


in itself The main hut, where his mother lived, wos the family 
chime. Around it clustered smaller huts. Mkosini led me to a group 
of huts numbered 1-2, Scand 4. “These belong to my wives.” he ssud 
ushing onen the door of hut 


[ peered in, A womans touch was evicent, The stamped-earth 


| 
a we 1 1 i 1] a { ] -E a b 
wor had been swept curetuliy, A Towered Ssprescd cecorated the 
2 . SE 
F - t. = th n E . ‘el — a oe i = e i j UT 
olis el hrass beer] ich ther a LT CEILS wil hi Window 
J - i * = . | i J “a | 
Lev Ube ner, hes bon portable sewing nechine, colorful clothine 
| : 
Lune Iran hi FEL LET [ he CORI saw Me glance al the wardrobe. He 


dithecl “hur women iret to be nap vy with one pleated cowhicle 
J 


4 ‘: 5 7 i " | hat " 
Teil evel ve Vetars SD Libe want much brneht lortien cloth 


every few monthe No man can keep up with them” 


Ina Siti pdlvoumon household, the husband normally has na 
hut. He uses his mother’s treat hut as a daytime base al Operallons, 
ind wits the huts of his wivesin rotation. Feach wife cooks for het 


own chiiciren and coltivates her awn patch a) lare Lor Tend 
ful Mikosini was a modern man, with a lit te ul fs own. All 


7 
i | | «o - | 
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We peeped inside one of the chief's most 
notable mud-ancd-wattle 
1. doren young children crowded long 


benches Ulher the teacher's puicdance. 


achievements; iL 
al how | 
ricsti 
they were busily molding numerals and ani- 
mal figures from clay. Borren, almost hook 
thts schoolroom was still a place of 
learning An-eagerness for knowledge was 
there, and the ingenuity of the teacher helped 
make up-for the lack of school supplies 
Mkosini's forming land was lorcver than 
most of his neighbors —some. $00 acres 
more productive. He owned a tractor and wae 
Installing an 


lene :.. 


Ane 


teRtENSsIVE Trigation svaten 
Proudivy he showed me 4 printed certificate 


statine that he hacl sur esctully completed a 


Enemies beware! Would-be warriors 
latin im the hvu, a lance thal girels 
men for battle Shagey with, mohair, 
intl holding «tearike sticks, they will 
end) the clance by falling to he erqune 


—the fate thes wish on their fics 


Simple but signithcant: With bricks 
et thud and cow dine. wimen student 
from the ovricultural colleve build o 
raised bearth at a homestes] in the 
Malkerns Valley, ron bars tapyped in 
the tay) will betel pots abewe Che fiene 
Le they work teacher Constante Abo- 
ra, fucht, explains the hearth’s mean: 
liad lid 
their cookiires on the ground, invit- 


und barkache: now 


ie xo longer mist willlnret 


ie erriin cvHik- 
ing oon be comfortable wd hweleni« 

spreading the method fram village to 
Vilage, the teachers implant the type 
of modest, crucdual improvements on 


which the kingdom étilWwes its Tuture 


five-day course In growing cotton and corn al 
the Swaziland Agncultural College 
VWkosinis country warned is freecom last 
yeor. How hos it fared, this infant nation? 
CJuite well. While the rest of the human 
roce has busier wath 
events, King Sobhuza’s people have made 
cube! “through | 
away from the crocodiles” 
Much remains to be dene. Almost all of 
SwWarilind'’s major imcome-productng indus 
ries are still owned ty 
\incans. But the 
raps 


LPAI 


itse|| mare drimatic 





their Walt lw safe waters, 


Hritish ind Saath 
earings 
In technical educution and practical 
A experienc 

industries will surely ero 


new count Pr ots 


a7), Swasriowned 





What other changes have come to poss? 
More schools are being built—and there's a 
drive-in theater now near Lobamba 

Will there be another precious year of free- 
dom, and another, and another? Tt will take 
all the wisdom that King Sohhusa jane his 
councilors possess: Still, the wire old ruler 
already ras rained to mcheye il efuble rehin 
tionship with his countrys giant neighbors. 


Raised Hearth Sumbolizes the Future 


When T think about Swasiland’s future, | 
remember a mud hearth b saw beme built one 
dav in the Malkerns- Valley, It was during my 
visit to the Swaviland Agricultural Collete 
homer ero mics 


Airs. Constance Khor, i 





beac her 





stoad beside me with shining eves: 
“To you, this miav look like just a backyard 
she <enid., “hut bere it i ae revolu 
as the wheel will be a 
raised hearth and oven—ofl the ground—and 
it will wet the food out of the dirt [abovel 
“Think of the change.” she went on. “Cook 


barbecue,” 


ChOrEEY YOU spe, i 


ine W ill meat fewer sore knees und ai hing 
backs, ext our women will wnt tables, and 
then chairs, howses—and a new 
world for our Swiast people.” 

l can picture Liat fire hearth in my mind 
Khora clic. Tt has 
become my own svinbol of Swiazilaned'’s future. 

1 nution of gentle people is making iis wat 
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SOLVING THE MYSTERY OF 
Aexico’s Great 
tone Spheres 


By MATTHEW W. STIRLING 







Photographs by DAVID F. CUPP 


SHAT SUMMER. EVENING in 1967 the man telephoning 
me at mv Washineton, 2.C., home identified himself as 
Ernest Gordon, a mining engineer 

“Dr. Suriing,” he said) “Tl am calling vou about five ginnt stone 
spheres [ve found in Mexico, These ure six-to-eizht footers, <n 
perfectly round they seem to be man-made, anc 
stanes Vou stuched in Costa Rica.” 





wy resemble the 


Niv interest was quickly aroused As an ethnologist and arche- 
olomst, | have spent much of my life probing the ancient civiliza 
trons Of Lentral America. Some of the most fascinating and piue- 
“ing artifacts that the early Amencans left bebind are carved 
spheres af stone. They range in size from a few inches to giants 
ven feet in diameter welching 127 tons: many are smocthiy ane 


beautiiu 





Vv hnished, and almost perfectly round (pare 299) 

In 1945, working among 3,0(¢+vear-old Olmec ruins in Mexico's 
sate of Veracruz, ] had found man-made spheres of basalt as large 
as three feet in diameter. Later, near Palmar Sur in Costa Rica, | 
had measured anid marveled at much larger ones—some taller 
than a man. Sculptured of hard vranitic rock, even the biggest 
varied less than a quarter of an inch from heing spherical; the 
were placed in rows. and formal groupings. Who made them? How, 
nel when, and why were they carved? Wo one knows 

The newly found spheres, Mr. Gordon said, were on & moun- 
tainside in Julisco State, in west central Mexico (map, page 297 
He had once been superintendent of a silver mine there, At its 
entrance stood a single stone sphere, ind the mine was accoredine- 
Ivy named Piedra Bolo—Stone Ball. At thot tine Mexican banelite 
had infested the mountains near the digwing: and Mr. Gordon had 
not explored the area. 

SOW, On a recent prospecting tip to the same region—the Sierra 
de Ameca,50 miles west of Guadalajara—he had revisited his old 


‘fir. Sorliog » findings were reported in “Costa Rica, Free of the Volcano 


Vell,” by Robert de Rom, NATIONAL CLeockariiic, July 1954 


Fit for a game played by Aztec gods, this huge sphere inv 
Hidden tn the mountaina of weet central Mexico for apes Investi- 
gating, auLior-archeolorist Matthew W. Stirtine speculated that 
hun hands mech have shaped it—until he cliscovered hundreds 
int the viemitv, Later, Dr. Rohert Lo Smith af the United State 
Letina Survey, bere ciuminine the patted foce of the cieht 


het hie teal, extabliehed rts trie origin a Hea 
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mine; the bandits were long since sone Roam- 
Ing only a mile from the site, Mr. Gordon had 
found the new group of stone balls, some half 
buried, all so symmetrical he thought the 
man-made. He was returning to 
Mexico; if | was interested, he would send me 
photographs and further information 

lL wie more than interested, When I re- 
ceived fis photographs, | showed them to the 
National Geographic Society's Committee for 
Research and Exploration, of which I am o 
member, The spheres, superficially at least, 
stronuly resembled those [ had seen in Costa 
Rica. The 
CXL an 


must be 


scr med ancl) worth An oR-s be 


New Stones Laure Experts South 


The following December Mrs. Stirling and 
I few to Mexico and met Ernest Gordon and 
his wife in Guadalajara. Dr. Doris Stone, the 
archeologist who had published the first scien 
tific paper on the Costa Rica stone balls, also 
joined the expedition 

We drove to the ruins of the old mine heel- 
quarters, then climbed on foot to-an elevation 
of about 6,000 feet. There, atop a mountain 
spur, lay the five spheres 

Three of them were half buried, the fourth, 
ih ashed cletin th] rubble. stood im aT Arrave, 
antl the filth perched on the top of the ridge 
it had a bulge on one side; it was split in two, 
43.1 broken while being shaped andl left in 
compicte. All appeared to be mace of soft vol 
canic stone similar to the mountain itsel! 

That evening, near the town of Ahualul 
code Mercado, we hired three brothers ly the 
nome of Lopes ancl anether Mexican to work 
With us for a few days 

The following morning we began diering 
out the three half-buried spheres and in 
their vicinity found six other buried ones- We 





discovered 11 more large stone balls the fol- 
lowing day, bringing the total to 22 at this site 
They varied in diameter from four-and-a-half 
to stx-and-a-half feet. 

At lunchtime our workmen built a fire ane 
tomated tacos. Hot and delicous, they were 
offered to us on lace doilies! 

On the flat excavation area someone, s0me- 
ume, had bwilta small rectangular foundation 
of stones. We could not determine its age, bul 
it seemed an ideal spot for a ceremonial site 

I was nevertheless bothered by the fact that 
we found not one fragment of pottery or any 
other artifact indicating human occupation 
And the spheres, though almost perfect in 
form, did not exhibit the fine surface finish of 
the Costa Rica specimens 


Remote Site Yields Another Bonanvs 


On the third day Jesus Lopez straightened 
up from his shovel and asked why we were 
doing all this digving and mapping 

‘At Agua Blanca, just over the top of the 
hill,” he said, “there are many, many of these 
balls [ving-1n the open on the ground,” 

Still another site? Twas skeptical at first, 
but decided to investicate, We arranged for 
horses in the village of Tiro Patria below the 
old mine entrance ancl sel forth, 

A twi-hour ride took ws up a mountamside 
throuch forests of oak. pine, and acacia wilh 
Inspiring: views of distant valleys. As the 
around leveled off the wild and lonely crest 
of the Sterta de Ameca, stone spheres cage 
into view, First they appeared singly, then tn 
clusters Where they had accumulated in sriall 
arravos—miore ant more, until we estimated 
there were hundreds (opposite) 

A spectacular aight! The scene surgested 
some viant’s bowling alley or the ball park of 
the Avtee gods The spheres lav fully exposed; 
they ranged in diameter from about two feet 
to one giant of more than 11 feet The average 
Lestimated at five or <1n feet. 

The profusion of stone balls at Agua Blanca 
completely changed aur concept of their on- 
cin. Such ereal numbers surely indicated mat 
ural formation: Some of the stones were pear- 
shaped and a very few were joined a5 twins or 


Rare handiwork of nature, the pant 
spheres clove to. the Sierra de Amerada crest 
line are crystallized ash-flow tuff, concludes 
Dr. Smith, who explains the engin of the 
stones at left in the diagrams alsyve. Author 
Stirling recalled “Great 4pheres littered the 
arroves as lf flung by a huwe famed: Cine wie 


more thin bl feel oy tiameter. 











Lite «2 gearing avalanche, flery ash compoeed of glans 
particles and gaa—1,000° to (400° F,—floods a valley. 





As the Interior cools, cryttaliization begins—a change 
emilar te lee forming fromm water. Around countless paints, 
or tigthed, the ash erpetallines in constantly apandingephares 
that finally merge inte « solid mass, shown by sloshed lines 

But hear the edge of the deposit where cooling & more rapid. 
spheres cease growing and fail ta coaliece with their neigh- 
bors, Thus created, the balla await the passage of tito. 





BE eat 


After mitlenniims, erosion expose: the oiant apherca: m0 
til the wentbechkieat in uncrystallieed ach, shown in green 


Artifact of aecient man, a l2-ton granitic globe 
me meacured by Dr. Stirling armel bia wife Marion 
near Palenar Sure Costu Rica. Hand-worked, the 
perfect sevendoot sphere reflects the shell of on 
known pire-Cola mtn eratternen, wha acemetinic: 
Hlaced such stones in ritual formation 








had a dumbbell stmape, and (hese sports cer- 
linly tended alse to deny human ta 
But if the snheres were not man-made, then 


how had they been formed? Where bad they 





IFICATION 


come from in such fantastic numbers? We re- 
Hlized that our expedition had mace an aston 
ishing ciscovern—tul that the explanation tor 
it would have to come not from an archeolo 
eit but from & geologist 

Hack in. Washington | consulted two ex- 
perts: frst, Dr. William Melson of the Smith- 
sonian Institution and then Dr. Robert L 
Smuth of the CS Geological Survey 

In March 1968 a National Geographic 
Sacietyv-Smitheonian Institution-L. S 
Survey expedition uncer Dr, Smith's 
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Og 
leadership Set out to study the puxzlé of the 
Sera de Ameca 
subsequent pelraiogicnl analvsrs determined 
reasoniible doubt the origin ot 


the stone balls 


Mis feld examination wna 
ewig) art 


“The spheres were formed curing the Ter- 
lary geological period,” Dr. Smith reported, 
‘ey crystallization at high temperatures: in a 
matrix of hot ach-flow tuff. An avalanche of 
this hot ash, not a sifting down from the sky, 
ever, telmerd le are’ 

By analogy with other ash flows, we know 
that the material here was about four-filths 
bot volcanic glass particles by welht, with 
pare space composing somewhat more than 


Hall tts bulk. AL the presumed temperature 


1000 god 1.400 deerees Fahren- 


slow coolime, the @lmsss 


Ht belwee yy 
helt, with 
ash could crvstallice 

"Crystallization of the Jalisco spheres,’ Lr 
shite 


wolconi 


Smith continued, “hbertan in nuclei al 


glase particles (rases released! from the glass 
moved outwaord tn all directions, promotine 
Cevstilization of aniicent gins: particles and 
thus forming the spheres. This process con 
nuded until stopped by cooling or coalescence 
of spheres (diagrams, preceding. pate] 

“T found one sphere stil] enclosed in. an 
undisturbed mh maths which, althouwen con- 
sOlinated, was softer than the stone ball. But 


from most spheres the matnx had croded 
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John and Frank Craighead, JacquesYyes Cousteau, and 
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1964. their sublects ranging fram oceanographic research to 4 Himalavan 
nil Jamin to the Coalitorma condor, irom a Aikeimer site 
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“Man-made monolith, save Dr. Smith, inspecting 


a 2°h-foot-stone hall fram Closta Bien, mow mm. thi 
jie rmanent collection of the SNohenial Lieagrapiiid 
Caran rigturoally in 


ee em cs 
oo Le 


Me ever CUP 


larihe prefect apheres 


uw, leaving only completely exndsed relics 

“Ll know Out one other grea of occurrence 
of similar spheres in ash deposits. This is nea 
Los Alamos, Sew Mexico, where my colleague 
mM Peailey 


Within An wren of 


ane [ have foumned about six sites 
[00 square miles. The lare 
est stone ball there measured only two feet m 
dhumeter. T 
In chameter fram two to more than 11 feet 


Che Jalisco spheres, which range 
may be unique in the word. 


came the solution of the mystery of thi 


great stone balls that perch, cool and aloof 
on the Sierrn de Ameca—40 million vears 
removed from lheir fiery ongn 
AVALLABLEI 
publication of the seco volume, of Aeron Ae port 


spoersered bh 


is rr Seer On 


expedition, from the Ain 
no sSewoundlamd to the migrations of the punk 
1 ee rentists Uninsel vies, yi 
WoW. Stirling, Dorward Lo Allen, Genre F. Bas 
Lowe S. eo Leakey. This volume of Aeveorca 
hii, (ean 


Lh a T. | 
Lire if clesifect 


each, (era oe 


if. Request later | 


NATIONAL 
GEOGRAPHIC 
SOCIETY 
WiASHIAG TON, 0. C. 


Riced “fee tie ccm a 
wodaf eetegrnynhie inwwitedie” ‘ 
GHLBER THOVEY GROSVYENOR 
Esher. TAP Ea), Pergo, ae ee 
Che af rae ard, MCL oRe 


rit Nationa? Gia Sucker) i chettored ie Waabangion, (9. 

aivandance with the fows af the Linibed Stabe oe fompoy sceeatille azel 
ciieculicmal orgmiueation fer taorruseng aod dliTusing: ppupragehiy kraueloalyr ahul 
prontcteng teecarch om cupletotion. Simee LA the Sexurt a Nir ated 311 
eipisuthiin om! trecatch pripee ts. aki beter wih i 
if qorth, we, om hk I" lifhuses iia Rioratediae iit [ry minty paamnial, a 
Piel Cid fel a note (hn Jl tility abiebriiaeil euch wear) ile hewn, 
glostirs, utlusers, mf Hhinatryts ‘001 Schou Pitty a ee doe cava berhoet rethieery aerr 
oe Al teed, roid. ined eles iat: aL habcil ale ewhilers fron innnl the 
wort in Feaplonees Hall; util i nhonwide series of: Hie iit dehewenicn. 

Anicles ard photographie if raved, tutwral hiwivery. Af enpedditucen tte fur elec 
ure dese. bint nubedal weed. genetcn renmeneroiet in mums 


MELVIN WM. PAYS Proweent 
FREDEMTC K Ci WISER, Vice Arewilert ail elite 
aeideiname CABNIN: HAF], Wier: Proklent fr Beeconch aml! Explineon 
OBENT E COV LE, Vice President wil eT 
THOMAS M EERE, nee Proectent amd Asancnine 
CHILE Bet, C§UOSVENOR, Vice Preadent und Asanciglt Esfiter 
HLLEARY Fo AOS ROSIN, Tieeesuer 
UWEN E. ANDERSON, HERMAN J A.C. ABENS, WILLIAM T nets. 
LEONARD | GRANT. /-EERRERT T HENLE RS oy. 
W. POWARD POSCHER © VERSO SANDERS. Astocintr Soretarie 


BOARD OF TRUSTEES 
MELVILLE BEL) GhOSVENOR 
( haoeman af the Bisard and Paina: Chief 

THOS Wo MckKNIEW, Adbesiiey Chaermam iff the Beard 
LPONARD CABMICHAPL, Romer MELVIN AL PAYS, President, 
Secretary, fmithecnion [neairban Sitio! Geagraphic Scasciy 
LIOVD HT, ELLIOTT, Prewdent, LAUMANCE S. HOCKEFELLYR 
Googe Washiegien | treersity Presadent, Rockefeber: liruthers Fen 
CRAWFORD Ci FES EW ALT ROMER TE SEAM AME. Je, 
Chutes, Fines Committee, Secrwtary af the Ai Fucce 
Ho te Piet de Sete dCietpiaiy LAS Tt PttPet, Hanorwy 
GILBERT AL GACSVENCHE Sarge eit apie 
Amtiie Eilriar. Setienal Gieegeaphiy METIZON 
AWTHICE H HANSOUN, Cheneral FREDERICK Ch WCSRLLIRGIH 
Conteaal,: Mithveel Gouskeptic Sendety ee son WHER Ph ‘ 
CARYL PF. HASKIMA, Presidean lnm 





} Badtbrnaal 
een Cnet 


= qi E » Tele fa 


= ale, Seana bdadl, Wesewer daminary. 
‘(Camdon 


1 Fulliers - disci 
Lares - ‘hae 


Carga Tnaditition OE Wy eater 

PAIRS. ASD, View Adil 

LS. Suey (Mel. Pisce Preeudeit. 

Nir TrunspHitt Asai te hare 

CURT © LeMay, Former Chant 

of Siw OS. Ae Forte 

HORAN TROL PH SADE 

Hes, Presid. Aunenican Telepeorne 
A Tetegranh Comore | bbe 


Ania Seesttai ai die Siive 
FASL WARES 

Chie! Aistien of the Lied Sani 
JAMES b. WEEE) Former 
Auteningatred 


ALEXANDER WETMORE 
Bezeanch Apacciade. 
fvmuthecmon beatin 


(Chiat), Gey We Starling a TAsiebon i Pic rial eure i iatiee 
i Esiwarts (heli, | = sag es 


LOD 1, WLS PEeerie) 
ere Til Charman, 

& Minnie 
Teeghiene C eurepeenny 


WM. MeChFSNhy MATIN, TR 
(Charan, lied et Gapenrmari. 
Visio! Reserie 4) trem 
DES AMIS hl Ab KW CONKAT L. WHA TIL Ponner 
Pitta (hair Washer, ir Chircice, tical Mik Seerw ice 
LOS 6 We) Poo Director. 
Foiget Sinkeweare Library 
COMMITTEE FOR RESEARCH AND EXPLORATION 
LEON ARO CARMICMAEL, Churition 
ALDER AS VER WETMOKE of MELVWIS ML. BAY SE: Wier Chetmen 
lh ayy iM OA PSC hye gritin LE RELL GHOSVENTHMIL. 
CARYL * MASKING, PAIOKY & LAST). THOALAS. W. MekNEW. T 
DALE mca AQT. Seme Scientia, Citfice uf Aijithropatloey. Smuihadimemtt Lists 
bution, ATT AoW W. STIRLING. Resewrch Awwcute. Smitheoeusn bestow 
Hw, JAMES 1. WAKELIN. JR, COSRAD A. WIRTH, PRELOEKIC' RG. 
OSE RE ood PA A OA. BAR”, SCP, Secure oni bear: 
ed ha W. SRIDE ‘secretary 
Avian! Secretaries aif fie Senclery CHARL EF RIM. FRANE A 
PAL KR HS CORTE. OSE i HeLa, KAY MON | 
Vee af ee f, J, FOWIS WSN TDFR 
Atshaiont Teaver, wit AS) H. HAIL TON 
Lovee J. Cag, Cdiboridl Asemtoni le the freien, Gobein Wo Sele, Bachail 
. ewrusn, Adheonistestive Adslsigetts to ibe Prosedent, Judi. Chie, Ad: 
nnmtatiwe Assisi io the Chyirhan ted Editieeisd( biel, Looe Wo Kiesler, 
Adkontivitadivg Assistaai te ihe Qdvisers: Chunesian af [lit Binal 


SRORETARTS STAFF, A direncoranre: Earl Corl b., Ward 4S P help Accom 
ive: Jaw Vi Givens, Geprpe FL Pgh Alfned J. Hare. Willian (2. Meet, 
Adarthe: Aulken Hhagepett. Sienctices (Doren ©. Heenee, Tieoo Al. arnt... fietier- 
nner: Atay L pA ery (Anima Sopeeorh Arend: Dorciby L. Cemeren 
(Amimont- Sonerrsert Procormearar: J, 0... Jehnaitim, Rebot GG. Corer, 
Bobet fllia, drs. ‘Sheia Hl imimel. SMirgoret “4, Shearer. Memhershin Aerearcn: 
Charles T- Advreiareratnin Fulfiennr: Bow J Rlectoenbomk. Werte 
Helo: Paul Fo Moin “‘Comeuter Cees: John Goedel, Gecrerarrs Files 
Muacnlle 1, Cheese. Promoran- Sine Jonnengs. ES Thewey. Jr, Weert | Worfel 
Mrieieg: dot ML Bhorlett. Prk 4. Ofieerio, Pnoufinctiven Carel: Jury |. Kelly 
Persvanet* James A. Moho, Aufrian Lo Loftin. Jr thle Oh » el 
Ssameline. Mtv Thorens b, Hartera, MOLY Framelarton ; ! 


COVEN: Snow-laced peaks towering above Maroon Luke 
awe a codnle onging for trout in Calorado’s mountuin- 
crowned vatitinntand (page [37h 


rei) ie a 











PUM RARE BE e 


ae ‘Servise: a ai iene. 
ioe bio 
cere aoe 


(MAT Teco! MITE 


NATIONAL GEOGRAPHIC MAGAZINE 
MELVILLE BELL GROSY GROSVENOR 


meen 


FREDERICK G. VOSBURGH, Kime 
GiLEERT M. GROSVENOR, dasa SHOR, Nvmoens Bete 


Newioe lenin are 
Alles (Fishes, Jr Kesacti Marl sah! Ss Scud 


lt at fk 





Thien) Ab¢¢onenbic. Hwee 
thant Wentecl, Pinter 1 While 
et tee yea ee ua fps seq litre yy 





pause has =n ACen Theres 





tas Lge award 1 thane (Chet, Chutes CLL darken Bt, Lowery 


‘Yiec Wien &, Palmsttom ooh), dari L 
Hy Baie, Jip, Alain re Mei ja nae 
iM Senlier Ah: Sata Aevekt: Wied 








deen, | Fee 

woe 1. vgierec hice ican Th ee cancer on 
“Achieel, beac echoed jer datgp el pear! Sank 

Ealewial psi Cb. Bledhise: rigs ans Rent 

clued Macyery G. Chon ‘Chinese vets Lenker, WE 


serenade “rit ether Chat Newton YH Hund ites t Asstt : 


ea eet Canam Levey BL Lune, 


> Jnvkiny Hee om sh Lawrence |. Lanfeg (Apieinnt 









fibianor Fuihee Amu 


TARR: i Felines ee tly itor nialeaae 
ii ira "hr “let Eaton; jase A be 


paca 7 rl fal wh i nhac 
( Lotham, Muchas poe im 


dhartuarw A. Ghaarmich taste 1 peace i 
Artes, Waker A. ‘Waker (Nuturulisi), Petar V dianchs 
pad haere Lara Ne Mayme Gh, Beane, Wil 


1 Taiitea. abun 














sAiberr, Cues I 

iil & Oeics, seni ba Push iota ai ee Gwe F. Mone 
pruebas eer es “haf fi 
Phatepron few |. Wheheri oc, h, Malian A, end, (nepalal: 
McBam, Claude E Pwtrom- Cart M, Sbernder 


RELATED EDUCATIONAL SERVICES OF THE SOCIETY 





Paar aA ute, ama! ghee: pire iain et Well oman (herr 
erin. unite Cie! Cintitogeyrer: Athos DD. tinmoini. aban Ch 

Wi! iD hort iit be Alnor Caerrpiillnticets: Cotartery Lo Seti (Aiur edadar, Charice 
Clee fumes W. Kien. Auer Caml Dil AL deeges (pers ae, 
Aharkes WW. Cietthani. dr Manvel. Koguteems, Dore L Mier. Gove 
F. Suart, Atay Lira Wha A Steceal ag b. ldebaret Wat Nii 
Tries: Wichard i wet Ala ing Teal Dheethivee SE eae 


oma A, Whlsh Mesetem: Chava Wee 
nent pd! Coealas . Deer, Hany C paper ‘Re oreia Sichuan 
turk lew aiiniaisaaiar 2 Aauiitant- ( athermna b4 
dasio> Merle Severy (iC beet}; ‘Seymour 1. Paha thusanss Be akan wiry 
ioe 1 Allien. Mlisaa Thentieti, Charkes Ch HM jemen, Atew Dirioe kite . doh I, 
Pitre, Kawi ohne, Wernet b Wola 
Febicaneee: Kober L. Wifecden (Chee); Cie | 0 periget Aeapelane 

\, Seg pine: I Sint ipa Biidge. Jahon Go Papnen, Bbomalil. 4 

Viner ook ace Bryan Hakdgsun Geraldine Winiies: Talis B. 


fsa kant Asai Ea 
hi aad “ Miia slam Chef Fa, Aueph HC, Eon ahaa 


a ih Dus § ss. Toyes ine ae ‘unlie 1. raaebhbage? rary roy 

ot re Wanda PF. hich Utchiefy Pal ee Seen: het, 
1 Predetich, Jerry sling aubed Clarite LA 

erent c. Paik dC itet in Chard cana Van rei F. Sith 


court Wie Mowe (hint, Robert Co Flergul, Mare W, Mekohinew, 


‘Eapiures Mall) 1, Keeur Plertiry (Cran Diet t00) 








| : eae ater 


Mister tir: 


"Thnnves: Merde} Ce oi args wa et Tat Gn 


Van Solider, Seow Vork, Geter 

Michpil v,-Miscy, Puris 

COP T ESAT eee RATE EE et BOT (Ts a © TA. weleeroe 

Bet! FRG Ae BIGHT SR BES Te BPN Wr Gr ivy Fal? a 5 
PPRe cite ie eee, PRT ret Bk ee 

PUES Fa AT ee be Te BL PT CEs sed ane 

Th PROT ronae Via ae SCRA ek, Pe A, Be PT 


at the world’s finest dining places 


=, 


PROALIT IONS ABOARD 
| 


i is at | 
1k 





Now there’ a travel agency 
that always books you by car. 
Your own Car. 









YOU CHOgs : 
| WHERE YOU Sr 
‘iL: 





If you're planning a jet vacation, thereare by your agency) 

nanny fine travel agencies to help When vou leave town, we do more than 
But what if vou prefer a leisurely trip say “Bon Voyage!” We follow your trip. 

in the family car Our 35,000 “branches” in the United States 
That's where we come in, vour Travel nnd Canada make sure things conte as 
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Add it up..A Pre-Set Board lets you create 


an uinlinnited comonmation of WOces and effects 


before you play. Then draw on tham at will, 
(No other organ under $8,000 nas it.) 


Instant Pre-Set Cancel jets you shift from 


one combination of vores fo anotner. 
Instantly, (It's as thoaugn 
YOu hao 2 three-mantial 


orpari.) The Yamaha Llectone E-5. 


Touch Vibrato is 


comennanc ove IS too much organ for the money. 


organ has. At any 
price. It lets you 
oroduce vibrato exactly the way 
a violinist does. Simply by rocking 
your fingers on the keys 

The Natural Sound Speaker 
system iS totally unique. if 
projects sound with 2 rippling 
motion, spreading tone event 
and equally. 

Variable volume voice fabs. Two 
61l-key manueis., 25 pedals: 


And VOL pet i! all ftv fer ooo, i La] YAMAHA 


It's too mucn, fs just foo much infermational Conporation 
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See more of Canada in 72 hours 
than most Canadians see 
in a lifetime. 


In comfort. 

Wine, dine, play, listen to 
music, make friends or just 
sit back and enjoy the 
scenery 

A variety of accommoda- 
tion is available, including 
berths, roamettes, bed- 
rooms, compariments and 
drawing rooms—all 
reserved including coach 
seats. 

“The Canadian isa 
streamlined crack trans- 
continental train. Desiqned with Scenic 


Domes to provide you with a wide-angle 


view of the most spectacular. breath- 
taking scenery. 3,000 miles in all. 





Inclucing the best of the 
Canadian Rockies, the 
rugged northern shore of 
Lake Superior, the vasi 
prairies, and such 
favorites as Bantfand 
Lake Louise 

Faresaver Plan incluges 
meals in deluxe Dining 
Room cars, or budget- 
priced meals are availabie 
in the Dome Coffee shop 

The Canadian’ leaves 
daily from Montreal, 


Toronto and Vancouver All aboard! 
Contact your travel agent or 


Canadian Pacific. CP Rail ic 





Only 1 insurance company (we think) — 
deals with malevolent swans: The St. Paul 









ll is THE SWANS | Y om may 
| ONT MATTER, | neve Ff 


-_ THE want our new 

| ABSURD | wan policy. 

| NOES. Dees ee cs a 
~ Bul you could 


win theaastic attitude that 
made us write it. This elastic 
attitude of oure menns ‘that 
Vour special problema pet 
apecinl treatment. Also of 
pure, if leads us into ahr 
city, and delivers onto our 
desks such things as this; 
SWAM REPORT. From Our 
DEPARTMENT iF 
UNUSUAL POoLicres 
“Swans in question resided in a 
suburban pond, regarded affec- 


e 
Sey 
r 
La 
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thonetely by nearby hotieownrers 
One ewan, however, having fussy 
day, dul’ push, pose, Gap at or 
otheraiie annoy ere Jecal. tas- 
Payer 


"Taxpayer, unhinged, demanded 
Village Council remove swans 
from porch Cemmunity rift de- 
veloped, Coffee parties divicedl 
Car pools euifercad 


"Swans continued pesidence kn 


Pond, apparentiy énjpoying pub- 
icity and extra bread crumbs. 


‘Counc met, pondered, decited 


in fayor of nwans, but sagely. in: 
sisted on Swan Liability Coverige 
for village. Hard to get. Didn't 
exist. Two meurance COMDMIES 
lig ties? at coquent, 


“The St, Paul che nat lange, wrote 
policy. Suburban peace redtoredd, 
Car pools ane coitee partica back 
to tiormal,™ 


Why wait until you need an 
elaatic insurance company’ 
Find our Agents or brokers 
in the yellow pages. Get our 
guiet, veneroble, solvent 
Snracity, Loe. 
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Now we can get rid of mosquitoes 


Mosquitoes are more than a pest, [hey are 
a menace. The diseases they carry kill more 
people than cancer. 

The most effective way of killing these 
mini-monsters is to attack them where they 
breed, In water. And man has tried many weap- 
ons. Among them, diesel fuels and insecticides. 
But.all have a serious snag. They can pollute the 
water or harm plants and wildlite, 

Last year, Humble Oil & Refining Com- 
pany (a Jersey affiliate) introduced anew weapon 
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—FLIT* MLO. Mosquito control experts are get- 
ting more and more excited about it And so are 
the conservationists. With good reasons on 
both sides. 

A thimbleful of FLIT MLO can kill several 
million mosquito larvae. Yet, even when used in 
large quantities, FLIT MLO will not harm fish, 
birds or plants. Nor will it pollute the water. 

FLIT MLO is a unique water-white liquid 
which spreads an imperceptibly thin film over 
the water's surface. It kills larvae by a non- 
POlsOnows Process. 


anil 


without hurting anything else. 


When the larvae come up to breathe, they 
actually ingest the product deep into their 
bodies. So deep, they can't wash it out. They die 
from lack of air. It is difficult to build up resist: 
ance to that. 

FLIT MLO can also give the adult female 
mosquite quite a shock. [t reduces the surface 
tension of the water. When she swoops down to 


It clambers out of the pupa to dry itswings, puts 
its feet in the water and down it goes. 

Mosquito control crews are now being 
trained to use FLIT MLO in ten different coun- 
tries on three different continents, Mosquito 
legions beware. This may seem like a skirmish. 
But it could be the start of a global war. 


lay her eggs, her feet prick through the surface Standard Oil Company 
as she lands. She sinks and drowns. (New Jersey) , 


And asimilar thing happens in the unlikely 
event a new mosquito is born in a treated area. 
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Paint 
yourself 
into cet cia mained te geet 


Wildes palette, alpine Colorada 


Asnemgold, sumac scanet, nieghis 
pac j timberline indige. Siver 


s waterfall, Whiten @ glacier 

puch a ghost town with the grey of yestercay. 

An i a 4 little ot lascinating resorts ond cries if 

natune pa sintsc ur hills gold. surely you fa free to paint 
Our towns red 


The coupon brings @ free color preview. And a 


big. exciting liiersturéd packet, Mail it today 
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TAKE ON 200° 
MILES OF THE 
WORLD'S GREAT 
SKIING. 


Take on deep, north-facing 
powder bowls. Tree-lined tratis. 
Mile-wide slopes. Take on gentile 
beginners’ areas. Expert runs, All 
blanketed with fluffy, Colorada- 
dry snow. All groomed to periec- 
tion. All bathed in the warm sun- 
shine that's Nature's special qiit 
to this pristine valley. 

Take on the world-famous 
Aspen Ski School. Or one of 
Aspen's elegant restaurants, 
hospitable lodges and swinging 
niahtspots. 

Just write to the Aspen Cham- 
ber and Visitors Bureau, Box 733, 
Aspen, Colorado 81611, Or call 
(303) 925-3122. 





THIS YEAR, IT LASTS FOREVER. 
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The 1969 Canada Games 
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The great exception: 
ICELANDIC 
SAVES YOU *161 
TO EUROPE 


Cf all the scheduled airlines flying the Atlantic, 


leelandic is the great exception. You save 9161 
ftying Icelandic to Luxembourg in the heort of 
Europe. Fly with ws during our 25th Annivarsary 
year, Daily flights from New Tork to Iceland « Lux- 
embourg * England « Scotland » Norway * Sweden 
fenmark, See your travel agent, write for folder NG. 


“IGELANDIC AIRLINES INES ' 
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the fa yetes -srow ing erie’ in 
Amenca ... with “Blue ch ns tthe Kodak, 
[ASL Western Electric, Bell Laboratories, Hew 
leit Pockord, Ampex, Gulf & Western sata 


Aircralt, | ition, Monae i, FLonevwell my “| 
to Colorado's exciting new Front Range inf 
Science anu Technolog, 


Incdoustriaivts interested in 
research or sdministrative headquarters, or ds- 
tribution center, write Manager, Forward Metro 
Denver, Dept. 2 +5) . 120] Welton Strect, Denver, 
Calora aa ROMS. Phiiree: (303) 234-2211 
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(Less than 240 « 















99% fat-free) 
A goml breakfast is an 
essential part of any weight- 
control program. Get back 
into things with Kellogg's" 
Special K” Breakfast, 
Delicious! 


THE SPECIAL K 
BREAKFAST 
407. tomato — 
(Or orange} juice 
Lis cup (1 o2.| 
Speco 

l Leaspoon sugar 
4 o#. skim milk 
blick coffee or tea 
lens than 240 
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We're talking about Kodak's 
finest—the Instamatic M9 movie 
camera. Now you can own one 
for less than $200. 
And what a camera it is. Just 
drop in the film cartridge and 
you're ready to shoot. The 
5-to-1 zoom lens lets you 
capture the long shots by 
telephoto, and gives you the 
broad view by wide angle. 
You've got your choice of 
fingertip power zoom or 
manual zoom. 
Four filming speeds from slow 
motion to fast action let you set 
the pace. Through-the-lens CdS 
electric eye gives you the correct 
exposure automatically. And 
the sports-type finder lets you see 
action outside the area. you're 
filming. There's even provision 
for remote control and for single- 
frame exposure for animation. 
The Kodak Instamatic M9 movie 
camera with ultra-fast f/1.8 
power zoom lens is waiting 


— for you for less than $200. 

— see your Kodak dealer. 
= - 7 Price subject to change without netice. 
———— 


F Kodak Instamatic’ 








Ak 


Dont just listen to 
the salesman. 


Listen to the piano. 


Listen to the-tone. Its strength, 
its subtlety. Try a gentle etude. 
Some Rachmaninofi fireworks. 
Listen to the crystal clarity of a 


Bach partita. 


where the world registers 
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DENVER, COLORADO 
FOR RESERVATIONS CALL 825-o/1T 


Aan WW. Metimann, Creer! Manager 
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Now you know. That's how Yamaha 
won over the aficionados. Thats 
why Yahamas are in major unm 
versities and conservatories across 
the country, That's why a Yamaha 
is the official piano at the Newport 
Jazz Festival, 


That's how Yamaha got to be the 
larpest piano manufacturer in 
the world. 2% 
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When you 





have a hearing loss, 
Zenith tries to give ears 





a second chance. 


This ultra-tiny Zenith Hearing Aicl 
fits right in the-ear. [your 
loss ionly a tit one—it cond 
be all vou need. 


Your hearing loss is personal. Different 
from anyone tlee's, Maybe it's the high sounds 
you re missing. Maybe it's the jows, Whichever 
may be, if your loss can be helped by a hear- 
np cid, there's a beautiful chance a Zenith 
Hearing Aid will bea “second chance” for you 

Zenith wants you to hear again, 8 
naturally as possible. That's why we make so 
many different types of hearing aids. 18 dif- 
ferent models. Fifteen of these may not be for 
you at all. But of the remaining three, one is 
probably just right for your hearing loss 

Your Zenith Hearing Aid dealer is care- 
fully trained to help you choose that one 
Zenith Hearing Aid. More than that, he can 
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skillfully adjust its 
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perlurmance to your par- 
ticular neecks 

You can buy.a 4enith Hearing Aid for 
ne littl: as $75" and be assured of Zenith 
Quality. Some of the more miniaturized, moon- 
spcnous models however, cost about Sai 
All are covered by Zenith's exclusive 10-Day 
Money-Back Cuarantee. If, within ten days 
of purchase, you don't feel the best is good 
enough, return it to vour Zenith dealer and 
your money Will be refunded. 

Vieit your nearby #enith Hearing Aid 
dealer. He's: listed in the Yellow Pages. He'll 
be happy to work with you to help you choose 
the Zenith Hearing. Aid that's best for you. 
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CHILDREN LOVE COLOR! 


and what better place to find it than in 
the National Geographic Schoo! Bulletin! 
Here is vour child's own magazine— with full-color photos and lively stories 
from all over the world, Written especially for him, it will make the post- 
man's Visit an exciling event! 


[he 16-page Bulletin is priced belaw cost at only pennies per copy—a fine 






Use the order form below. 
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NATIONAL GEOGRAPHIC SOCIETY * Dept. 60 * Washington, D. C. 20036 
Enclosed find $ Send School Bulletins to: 

(ah Year $2.25 Li) 3 Years $6 aq 
4, oS Lt hoeaaly Steert 
Hew hen bb ote 


an a ee ee cry. Start. Sr coe 





A smooth way 


to rough it: 





The new six-place 
Beechcraft Bonanza 36. 


Goodbye and farewell to the old PUREE PT ky 
ian! Never again will you spend letsure 
tine feed | 


Lounty "y" 


enim a tuck somewhere on 


lust load wp your Hear. the family, or some 
and take off in your big new Bonanza 
16. ll makes a clean pelaway 


fei. A couple of short hours and vau're 
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lar oui and 


back to nature, where the loudest sound 
is (he of a lore! Orthe delightful din 
of the kis having a good, wet lime 


plop 


Your Vacations really count now, and 
weekends ane wid ir the Sortie Lott 
(_amping, fis hans, golfing, 


sland 


calling, skin 


clrvirg, hopping: The works! 


bseechcraft 





call of the wild! 


CVEryVIning is @asier and everywhere: is 
closer when you have-a 6-place Bonanza 
$6. It has & nonstop range of FAO miles and 
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Beechcraft Dealer can show wou 7 


wa Models. Look for his-ted, white 
Of Beecroft quality 
Beech 
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sales and servece, Or write 
Aurcraft Corp., Marketing 5 
9721 E, Central Wickite. 
Kansas 67 207] 


Then answer that 


Be there! 






